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ANNUAL  REPORT 


COLUHB0S,  Ohio,  December  1,  1874. 

To  His  Excellency  Wm.  Allen,  Oovemor  of  Ohio : 

Sir:  In  compliance  with  the  sp^tiir^ttt^nt^  ox  Jlj|e:ici^  of  the  General 
Assembly  entitled  ^'  An  act  to  regulate  xnipoi^aij^'mining,  and  to  repeal 
an  act  therein  named,"  under  which  »cl  yoiil^.Eicellency  conferred  upon 
me  the  honor  of  appointment  as  Sbat^Jnfepet^tQtot* Mines,  I  herewith 
submit  my  first  annual  report  of  thetJon^iionand  operations  of  the  coal 
mines  of  the  State,  together  with  such  other  matters  and  information  in 
connection  with  mines  and  mining  as  I  have  deemed  of  importance.  At 
the  end  of  the  report  I  have  made  a  tabulated  statement  of  the  number 
of  mines  in  the  State,  giving  the  name  of  each,  the  county  where  located, 
and  the  name  and  post-oflBce  address  of  the  firm  or  company  operating  the 
same.  On  or  before  the  31st  of  December  I  shall  send  out  circulars  to 
every  operator  in  the  State,  requesting  information  in  regard  to  the  num- 
ber of  men  and  boys  employed  under  ground  and  above  ground,  and  also 
as  to  the  amount  of  coal  mined  for  the  years  1872, 1873,  and  1874;  and  if 
this  information  is  returned  before  the  report  goes  into  the  hands  of  the 
printer,  I  shall  add  it  to  the  tabulated  statement  referred  to. . 

I  have  also  tabulated  the  number  and  causes  of  deaths  and  serious  ac- 
cidents to  date,  as  far  as  reported,  and  shall  add  to  the  list  as  returns 
reach  me.  The  number  of  fatal  accidents  reported  to  date  are  twenty- 
four,  and  the  number  of  serious  accidents  eighty,  but  they  have  not  been 
as  fully  reported  as  they  should  have  been.  The  following  are  the 
names  and  causes  of  fatal  accidents  to  date : 

January  5.    A  boy  (name  not  given)  fell  down  the  Silver  Greek  shaft  and  was  killed. 

January  26.  Isaac  Martin  was  killed  at  the  Furnace  Ck)mpany's  mine  by  a  fall  of 
slate. 

February  15.  Baer  Shelby  lost  his  life  by  a  fall  of  rock  at  the  mine  of  the  Gam- 
bridge  Coal  and  Coke  Company. 

February  23.  James  Davison  was  killed  by  a  fall  of  slate  at  Shawnee,  in  the  mines 
ol  the  Newark  Coal  Company. 


^4fc. 


March  19.  Wm.  Howard,  a  driver,  was  killed  by  being  kicked  by  a  mole  at  Wash- 
ingtonville  slope. 

April  18.  Robert  Dallas  was  killed  by  a  fall  of  roof  at  the  Stewart  mine,  in  the  Ma- 
honing valley. 

June  20.  Robert  Candiff  lost  his  life  by  the  premature  explosion  of  a  blast  at  Syra- 
cuse slope. 

July  17.    Francis  King  was  fatally  injured  while  drawing  pillars  at  Hanging  Bock. 

August  10.    Frank  Moore  was  killed  in  Highland  mine  by  a  fall  of  slate. 

August  10.    Wm.  Wolf  was  killed  at  the  Haydenville  mines  by  a  fall  of  coal. 

A  boy  was  also  killed  at  these  mines,  above  ground,  by  being  run  over  by  the  cars. 
Name  and  date  not  reported. 

September  10.  E.  Pickering  was  killed  in  Brooks'  mine,  at  Nelsonville,  by  a  fall 
of  coal. 

September  16.    Wm.  Saterfield  was  killed  in  the  same  mine  by  a  Ml  of  slate. 

September  11.  Ftanj^iS  Daviv^^s  kiUed«oi\.the  dump  at  Shawnee  (Newark  Coal 
Company),  by  beingf  dtfioci.wi^j^  a  Jite^e  of  ^Ipft  thrown  by  a  laborer  on  top. 

September  25.  John  Kisher  '^e^Jull^  while  standing  in  the  bottom  of  the  Aber- 
dare  shaft,  near  MassilloOj^Sj  ^^  f\e^i^<i*ti>tiX  falling  down.  The  cage  had  no  cover, 
and  the  accident  was  doi\B«i^  ^latioikpf  the  law. 

October  12.  George  {pi2gfs^*wa^*i^i(|  id  Brooks'  mines,  at  Nelsonville,  by  a  fall 
of  coal. 

November  1.  A  man  was  fatally  injured  at  the  Silver  Creek  mines,  by  a  fall  of 
slate.    His  name  was  not  reported. 

November  6.    Joseph  Vintus  was  killed  at  Longstreth's  mines  by  a  fall  of  coal. 

November  9.  Wm.  Wilson  was  fatally  injured  by  a  fall  of  slate  at  Chippawa  mines. 
His  back  was  broken,  and  he  lived  for  some  weeks  after  the  accident 

November  16.  Joseph  Berg  fell  down  the  shaft  at  Grove  mine,  near  Massillon. 
The  shaft  had  no  safety-gates,  and  the  accident  was  caused  by  their  not  being  pro- 
vided as  the  law  required. 

November  20.  James  Moore  and  Joseph  Norman  were  killed  at  the  Maple  Grove 
mine  by  the  bursting  of  the  boiler. 

November  24.  Mrs.  Huber,  an  old  lady,  was  run  over  on  the  tram-road,  while  pick- 
ing up  coal  at  the  Aberdare  mine. 

November  26.  Geoige  Fudge  was  killed  at  Mineral  Ridge,  in  the  Ashland  slope,  by 
a  fall  of  roof. 

^December  24.  John  Price  was  killed  in  Kyle  shaft,  Mahoning  valley,  by  prema- 
ture blast 

^December  30.    August  Carraba  lost  }iis  life  in  Church  Hill  slope  by  a  fall  of  slate. 

^December  31.    Michael  Welsh  was  killed  in  Wadsworth  slope  by  a  fall  of  slate. 

Of  the  serious  accidents  reported,  twenty-four  had  limbs  broken,  be- 
sides other  serious  injuries  sustained.  Two  men  had  their  backs  broken, 
but  are  still  living ;  one  man  had  both  eyes  blown  out,  besides  sustain- 
ing other  very  serious  injuries;  one  man  had  a  leg  taken  off,  and  one  lost 
an  eye.    A  number  of  those  seriously  injured  will  never  be  able  to  work 

*Added  since  this  report  was  written. 


again,  and  have  large  families,  who  are  thus  deprived  of  their  main  stay 
for  support. 

A  number  of  accidents  were  doubtlesi  never  reported  at  all.  Few,  in- 
deed, of  either  fatal  or  serious  accidents  were  reported  by  the  persons 
having  charge  of  the  mines;  they  were  mainly  collected  by  myself  while 
visiting  the  mines.  The  majority  of  these  accidents  were  due  to  the 
perils  of  the  mine.  Their  number  can  be  reduced,  by  greater  care  and 
attention,  and  by  an  increase  of  knowledge  of  danger.  Quite  a  number 
of  the  more  serious,  and  some  of  those  of  a  fatal  character,  were  the  re- 
sult of  a  want  of  all  knowledge  of  mining,  the  parties  having  gone  to 
work  for  the  first  time  during  the  prevalence  of  a  strike. 

This  alarming  list  of  accidents  suggests  the  establishment  of  some  ^^ 
benefit  fund  for  the  assistance  of  the  widows  and  orphans,  and  the  fami- 
lies of  helpless  miners.  After  the  Avondale  catastrophe  in  Pennsylva- 
nia, the  employes  of  the  Lehigh  and  Wilkesbarre  Coal  Company  estab- 
lished a  benefit  fund,  the  movement  being  due  to  the  inspirations  of  the 
company,  who  gave  the  whole  yield  of  their  works  for  one  day,  the 
miners  also  giving  a  days'  labor  for  the  relief  of  the  sufferers  of  that 
calamity  and  the  establishment  of  a  permanent  fund.  The  amount 
raised  was  $6,000,  and  since  then  the  fund  has  been  rapidly  accumulat- 
ing, each  miner  giving  a  days'  work  before  being  admitted  as  a  member. 
The  amount  paid  in  from  1869  to  1874  has  been  $66,559.  The  amount 
paid  out  for  benefits,  the  result  of  accidents,  injuries,  and  deaths  in  the 
mines,  has  been  $41,336,  leaving  a  balance  in  the  treasury  of  $25,223. 
Four  hundred  persons,  who  had  sustained  personal  injuries  in  the  mines, 
have  been  aided,  and  a  number  of  deaths  have  occurred  in  the  interval, 
the  widows  and  orphans  receiving  aid  for  a  certain  time,  and  monthly 
payments  being  made  to  miners  during  the  time  they  were  laid  up  by 
wounds.  The  establishment  of  lome  such  a  fund  is  greatly  needed  in 
Ohio,  and  it  is  hoped  some  of  the  more  liberal  of  the  mining  operators 
will  take  the  matter  in  charge. 

PREVIOUS  LEGISLATION. 

In  the  fall  of  1871  the  coal  miners  of  the  State— alarmed  by  the  terrible 
catastrophe  of  the  Avondale  mine,  in  the  anthracite  region  of  Pennsyl- 
vania, by  which  the  whole  force  of  the  mine,  to  the  number  of  one  hun- 
dred and  nine  souls,  perished  for  want  of  a  second  outlet— held  meetings, 
and  signed  petitions  to  the  Legislature,  praying  for  the  exiactment  of  a 
law  to  regulate  and  ventilate  mines,  and  for  authorized  ofiScial  supervi- 
sion by  the  State. 

The  petitions  were  presented  to  the  Senate  by  Senator  Woodworth,  of 
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Mahoning  coanty,  and  were  referred  to  a  select  committee  of  seven  Sena- 
tors from  the  mining  regions  of  the  State.  This  committee  authorized 
Senator  Daugherty  to  prepare  a  bill  on  the  subject.  Mr.  Daugherty's 
bill  provided  for  the  appointment  of  two  State  inspectors — the  State  to 
be  divided  into  two  districts.  Six  of  the  seven  Senators  recommended 
the  passage  of  the  bill ;  but  it  met  persistent  opposition  from  the  opera- 
tors of  the  mines,  who  regarded  it  as  an  unnecessary  and  unwarranted 
species  of  legislation. 

Senator  Woodworth  thereupon  introduced  a  joint  resolution  in  the 
Senate,  authorizing  the  Governor  to  appoint  a  commisssion  of  three 
competent  persons,  one  or  more  of  whom  should  be  practical  miners,  to 
inspect  the  leading  coal  mines  of  the  State  as  to  ventilation,  means  of 
ingress  and  egress,  and  as  to  all  other  matters  affecting  the  lives  and 
health  of  miners ;  and  also  to  inquire  into  the  causes  of  strikes,  and  re- 
port to  the  Governor,  for  the  use  of  the  Legielature,  the  facts  found  in 
the  premises — recommending  such  legislation  as  in  the  judgment  of  the 
commission  the  facts  might  demand. 

Governor  Hayes  appointed  Messrs.  Charles  Reemelin,  of  Cincinnati, 
B.  F.  Skinner,  of  Pomeroy,  and  the  writer,  members  of  this  Board.  It 
was  on  duty  four  months.  The  report  of  the  commissioners  was  laid 
before  the  Legislature  in  the  following  January.  Senator  Jones,  of 
Trumbull  county,  chairman  of  the  committee  of  Mines  and  Mining  in 
the  Senate  introduced  a  bill  for  the  ventilation  and  inspection  of  mines 
at  this  session,  which,  although  passing  the  Senate  by  a  unanimous 
vote,  failed  to  secure  a  constitutional  majority  in  the  House,  and  a  sub- 
stitute, by  Mr.  Conrad,  of  Portage  county,  was  made  a  law.  This  sub- 
stitute included  all  the  provisions  of  the  Senate  bill,  except  as  to  official 
supervision  of  the  mines  by  the  State.  As  it  failed  to  provide  for  in- 
spection— its  precepts  and  provisions  were  disregarded  by  nearly  every 
mine-owner  in  the  State — Governor  Noyes  accordingly,  in  his  next  an- 
nual message  to  the  Legislature,  called  attention  to  its  defects,  and 
urged  the  Legislature  to  so  amend  the  law  as  to  provide  for  authorized 
official  supervision;  otherwise  it  would  continue  to  be  for  the  most  part 
inoperative.  Mr.  Sterling,  of  the  House,  introduced  a  bill  supplement- 
ary to  and  amendatory  of  the  law,  as  enacted,  providing  for  a  State  in- 
spector of  mines,  and  prescribing  his  duties;  but  it  failed  to  become  a 

law. 

During  the  early  part  of  the  last  session  of  the  Legislature,  however, 
two  bills  were  introduced  in  the  House  of  Bepresentatives  for  the  in- 
spection of  mines — one  by  Mr.  "McLain,  of  Trumbull  county,  and  one  by 
Mr.  Baker,  of  Perry  county.    Mr.  McLain's  bill  was  amendatory  to  the 


act  in  force,  and  had  the  same  object  in  view  as  Mr.  Baker's,  but  the 
Baker  bill,  containing  the  whole  act,  was  adopted  in  committee  as  being 
simpler  than  the  other,  and  it  became  the  law  of  the  State. 

Th«  enactment  of  such  a  law  was  the  result  of  wise  and  prudent 
statesmanship,  and  is  due  to  the  necessities  of  mining.  Mining  is  a 
business  subject  to  special  and  varying  dangers,  whose  operations  are  far 
removed  from  the  reach  of  public  vigilance  and  investigation.  No 
other  class  of  workmen  are  so  dependent  upon  employers  as  miners. 
The  engineer,  machinery,  ropes,  ladders,  etc.,  by  which  the  miner  descends 
to  his  work  and  returns  from  it  after  the  toils  of  the  day  are  ended,  are 
furnished  by  the  employer ;  the  passage- way  of  the  mine  to  his  subter- 
ranean workshop,  the  props  for  the  support  of  the  roof,  and  the  ventila- 
tion— the  air  of  heaven  itself— are  beyond  his  control,  subject  only  to  the 
will  of  the  operator  or  his  responsible  manager.  In  the  murky  chamber 
of  the  coal  mine,  where  God's  sunlight  can  never  come,  mephitic  and  in- 
flammable airs  abound;  dangers  from  falling  materials  in  the  mine 
and  in  the  passages  of  the  mine,  and  dangers  from  water,  confront  the 
miner.  Hence  the  necessity  of  authorized  official  supervision,  to  see 
that  all  approved  safeguards  are  provided  to  protect  the  health,  lives, 
and  safety  of  miners,  has  been  recognized  by  every  coal-producing  coun- 
try. Great  Britain,  France,  Belgium,  Germany,  and  other  countries  of 
the  Old  World ;  the  British  American  colonies,  and  Pennsylvania,  Ohio 
and  lUiTiois,  of  the  New  World,  have  each  their  mining  codes  for  the 
protection  of  their  underground  workers,  and  their  mine  inspectors  to 
see  that  the  laws  are  enforced  and  obeyed. 

All  practical  mining  experience  goes  to  show  that  the  enforcement  of 
such  laws  confer  benefits  to  both  parties  in  interest — the  operator  of  the 
mine  equally  with  the  working  miner.  It  is  to  the  interest  of  operators 
to  ventilate  well,  for  miners  do  more  work  in  good  air  than  in  bad  air ; 
yet  many  operators,  or  their  responsible  managers,  regard  the  construc- 
tion of  ventilating  shafts  and  air-ways,  and  other  arrangements  of  this 
character,  as  evils  to  be  shunned  to  the  last  hour.  All  safety  appliances 
having  for  their  object  the  protection  of  the  miner  protect  property  at 
the  same  time ;  the  breaking  of  a  rope  in  a  shaft  smashes  the  cars  to 
pieces,  where  no  safety-catches  are  provided,  as  well  as  kills  men ;  the 
presence  of  safety-gates  on  top  of  shafts  saves  more  cars  from  falling 
down  than  men  from  falling  down.  And  no  mine  ought  to  be  worked 
without  being  properly  surveyed  and  mapped  at  proper  intervals ;  espe- 
cially is  this  true  of  a  mine  approaching  abandoned  workings  filled  with 
water  or  mephitic  gases,  or  inflammable  airs.     The  application  of  the 
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statute  of  last  winter  to  mines  and  mining  is  simply  the  application  of 
enlarged  mining  experience. 

I  commenced  the  work  of  examining  mines  on  the  7th  of  April,  my 
commission  bearing  date  of  the  6th,  and  have  been  constantly  employed 
in  this  duty  ever  since,  except  during  the  time  given  to  office  work.  I 
have  visited  and  inspected  upwards  of  two  hundred  mines,  many  of 
them  twice,  and,  in  a  few  cases,  three  times.  I  take  pleasure  in  stating 
that,  while  fulfilling  my  duty  in  this  respect,  I  have  received  from  the 
mine  superintendents  and  operators  the  greatest  courtesy  and  assist- 
ance ;  and  in  visiting  mines  which  were  skillfully  managed  and  well 
ventilated  my  visits  were  always  very  welcome.  In  numerous  instances 
also,  where  bad  management  prevailed,  including  defective  arrange- 
ments for  ventilation,  the  bosses  have  felt  anxious  to  have  pointed  out 
more  approved  modes  of  mining. 

The  chief  complaint  of  the  miners  was  the  presence  of  bad  air  in  their 
working  places.  They  regard  the  ventilating  sections  of  the  law  as  the 
very  life  of  the  act,  and  speak  of  it  as  the  'Ventilation  act."  They 
cared  little  for  other  proposed  improvements,  but  demanded  that  there 
should  be  better  air  provided;  and  their  grounds  of  complaint  were  as 
well  founded  as  they  were  numerous.  Any  person  who  considers  the 
necessity  for  ventilation  in  the  case  of  public  and  even  private  build- 
ings, will  at  once  comprehend  in  what  condition  the  atmosphere  of  a 
badly  ventilated  mine  must  be,  with  its  pent  up  air,  charged  with  nox- 
ious and  poisonous  vapors,  and  reeking  with  the  exhalations  of  the  work? 
men's  bodies  and  lungs,  and  the  smoke  from  their  lamps,  and  frequently 
with  blinding  volumes  of  powder  smoke^  besides  innumerable  particles 
of  coal  dust,  held  by  mechanical  suspension  in  the  air. 

Many  of  the  provisions  of  the  Itvw  did  not  go  into  effect  for  six  months 
after  its  passage,  and  the  requirement  of  two  openings  to  mines  gave 
twelve  months,  where  fifteen  thousand  square  yards  had  been  cut.  The 
provisions  which  apply  to  ventilation  gave  till  the  21st  of  September  to 
improve  the  air  arrangements.  In  my  examinations  during  those 
months  I  made  careful  inspections  as  to  the  condition  of  the  air,  and  in 
many  mines  measured  the  amount  of  air  which  entered  the  mine,  which 
I  found  very  frequently  to  be  far  too  small.  I  took  plenty  of  time  with 
the  most  of  mines,  studying  the  system  of  ventilation  in  practice,  exam- 
ining the  construction  of  farnace.  or  other  ventilating  forces.  Since  I 
commenced  the  work  of  inspection  I  have  traveled  upwards  of  eight 
hundred  miles  on  foot  under  ground.  As  the  result  of  my  investigations, 
I  have  seen  nothing  in  the  condition  of  mines  to  make  ventilation  diffi- 
oolt,  and  there  is  no  excuse  whatever  for  the  presence  of  bad  air.    It  is 


purely  a  result  of  bad  management.  All  the  arrangements  in  use,  ex- 
cept where  exhaust  steam  was  applied  to  rarify  the  air  of  mines,  had 
they  been  timely  and  properly  constructed,  could  have  been  made  to 
answer  every  requirement  of  the  law. 

THE  NOXIOUS  AND  POISONOUS  GASES  OF   COAL    MINES. 

Proto-carbureted  hydrogen  gas,  or  light  carbureted  hydrogen  gas,  the- 
fire-damp  of  coal  mines,  consists  of  one  volume  of  the  vapors  of  car- 
bon and  two  volumes  of  hydrogen,  condensed  by  aflSnity  into  one  volume. 
Its  specific  gravity  is  .662,  atmospheric  air  being  as  1.  Being  lighter 
than  common  air  by  nearly  one-half,  it  occupies  the  roof  and  highest 
places  in  the  mines.  It  is  emitted  from  the  fissures  and  minute  pores 
of  the  coal,  and  exists  in  a  highly  compressed  state.  It  is  generally  found 
in  greater  abundance  near  dykes  and  faults  in  the  coal,  and  is  more  co- 
piously evolved  from  coal  of  a  highly  coking  character  than  from  open, 
dry-burning  coals.  It  was  doubtless  generated  during  the  process  of  the 
decomposition  of  the  carbonaceous  matter  which  forms  the  principal 
part  of  the  coal,  and  from  the  hydrogen  from  the  decomposed  water  and 
moisture. 

Mines  which  are  shallow  seldom  give  off  explosive  gas  in  any  alarming 
quantities,  it  having  no  doubt  found  means  of  escape  to  the  surface 
through  the  crevices  by  which  the  water  is  let  in  on  the  coal.  As  the 
fire-damp  exists  in  a  highly  compressed  state,  being  pent  up  by  the 
counterpoising  pressure  of  the  atmosphere,  any  lightening  of  atmos- 
pheric pressure,  as  indicated  by  a  fall  of  the  barometer,  is  a  sure  presage 
of  an  extra  discharge  of  gas.  Fire-damp  is  not  explosive  until  it  is 
mixed  with  five  times  in  volume  of  common  air,  and  then  the  explosion 
is  very  feeble.  It  also  ceasei  to  be  explosive  when  fourteen  times  its 
bulk  of  air  is  added  to  it — nine  and  one-tenth  times  the  volume  of  air 
to  one  of  the  fire-damp  forming  the  most  powerful  explosive  mixture. 
In  this  condition  the  instant  a  naked  light  is  placed  amongst  it,  it  ex- 
plodes with  the  rapidity  and  violence  of  powder,  and  produces  the  most 
fearful  consequences. 

The  presence  of  fire-damp  in  mines  is  ascertained  by  means  of  the 
safety-lamp  of  Sir  Humphrey  Davy,  or  some  other  modification  of  it. 
These  lamps  are  all  covered  by  a  cylinder  or  cage  of  iron  wire  gauze 
containing  seven  hundred  and  twenty-eight  appertures  to  the  square 
inch.  When  a  safety-lamp  is  brought  in  contact  with  fire-damp,  the 
gas  will  explode  inside  of  the  lamp,  but  the  gas  outside  will  not  ignite, 
even  though  the  wires  of  the  gauze  cylinder  be  red-hot,  because  the 
wires  cool  the  burning  flame  sufficiently  to  prevent  it  firom  setting  fire 
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to  tKe  inflammable  air  outside.  A  current  of  air  moving  at  the  rate  of 
seven  feet  per  second  will  drive  the  flame  of  a  safety-lamp  through  the 
wires,  and  will  cause  an  explosion  if  the  air  be  sufficiently  charged  with 
fire-damp. 

The  products  of  an  explosion  of  fire-damp  contains  seventy-one  parts 
of  free  nitrogen,  nine  and  one-half  parts  of  carbonic  acid  gas,  and  nine- 
•  teen  parts  of  steam,  forming  a  most  deadly  gas,  by  which  more  men  are 
destroyed  than  by  the  inflammable  air. 

Black-damp  (carbonic  acid  gas)  is  composed  of  two  gases,  carbon  and 
oxygen,  in  the  relation  of  27.27  per  cent,  of  carbon  and  72.73  per  cent,  of 
oxygen.  Its  specific  gravity,  as  compared  with  common  air,  is  1.524.  It 
readily  diffuses  itself  among  the  atmospheric  air ;  but  when  it  accumu- 
lates in  a  solid  stratum  it  lies  upon  the  floor  of  the  mine,  sometimes 
occupying  one  and  two  feet  of  thickness.  It  is  produced  in  coal  mines 
from  a  number  of  causes  which  are  in  constant  operation — by  human 
respiration,  the  combustion  of  the  workmen's  lamps,  explosions  of  gunpow- 
der, the  excrementatious  deposits  of  men  and  animals,  the  decomposition 
of  timber,  and  the  slack  of  the  gob-wastes,  and  it  is  frequently  liberated 
from  the  coal.  In  some  mines  it  is  evolved  so  rapidly  from  the  fissures  of 
the  new-cut  coal  face  as  to  extinguish  the  workman's  lamp  when  pre- 
sented before  it. 

This  gas  was  formerly  called  fixed  air  by  its  discoverer,  Dr.  Black,  of 
Eklinburgh,  from  its  existing  so  copiously  in  limestone  and  other  solid 
substances. 

White-damp  (carbonic  oxide)  is  also  composed  of  carbon  and  oxygen, 
containing  56.69  per  cent,  of  oxygen  and  43.31  of  carbon.  It  is  a  little 
lighter  than  atmospheric  air,  being  as  .975  to  1.  This  gas  is  very  delcr 
terious  in  its  nature,  and,  unlike  the  black-damp,  which  will  not  support 
light  in  a  deleterious  atmosphere,  the  workman's  lamp  burns  with  great 
clearness  in  a  most  deadly  atmosphere  of  white-damp.  This  gas  is  sel- 
dom met  with  in  coal  mines  from  natural  causes,  and  is  produced  mainly 
from  explosions  of  blasting  powder  and  from  fires.  In  ancient  times,  when 
fires  were  used  in  mines  to  render  the  rocks  brittle,  the  white-damp  was 
a  deadly  foe  to  the  miner.  Agricola,  a  German  mining  writer,  whose 
works  were  published  in  the  year  1556,  tells  us  that  the  miners  of  his 
day  would  frequently  fall  back  from  the  ladder  in  climbing  up  the  shaft, 
after  the  toils  of  the  day,  overcome  by  the  deadly  influence  of  the  white- 
dan\p.  The  miners  who  were  lost  by  the  Hartley  disaster,  in  England, 
thirteen  years  ago,  numbering  two  hundred  and  four  souls,  as  also  those 
who  were  involved  in  the  catastrophe  of  the  Avondale  shaft,  in  Pennsyl- 
vania, one  hundred  and  nine  in  number,  were  destroyed  by  this  gas, 
given  off  by  the  furnace. 
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In  mines  in  which  powder  is  copiously  used  to  throw  down  the  coal 
the  workmen  often  suffer  from  the  presence  of  the  white  damp.  Gun- 
powder contains  74.8  per  cent,  of  saltpetre,  13.3  per  cent,  of  sulphur,  and 
11.9  per  cent,  of  charcoal,  which  is  converted  by  explosion  into  66  of 
carbonic  acid,  14  of  nitrogen,  and  55  of  the  sulphate  of  kalium,  equiva- 
lent to  50  per  cent  of  carbonic  oxide.  The  effects  of  breathing  an  atmos- 
phere changed  with  the  products  of  an  explosion  of  gunpowder  are 
headaches,  difiScult  breathing,  and  latterly  insensibility,  the  miner  drop- 
ping over  as  if  he  were  dead. 

Another  inmate  of  the  coal  mine,  sulphureted  hydrogen,  sometimes 
called  white-damp  by  the  miners,  is  generated  in  the  wastes  which 
are  shut  off  from  the  reach  of  the  ventilating  currents  of  air.  It  is 
formed  from  the  decomposition  of  pyrites  of  iron  with  which  the  coal  is 
often  impregnated.  This  gas  has  a  very  unpleasant  smell,  resembling 
rotten  eggs,  and  produces  fainting,  giddiness,  and  asphyxia.  It  is  com- 
posed of  94.16  of  sulphur  and  6.85  per  cent,  of  hydrogen,  and  is  a  little 
heavier  than  atmospheric  air.  The  miner's  lamp  will  burn  among  a 
mixture  of  this  gas  where  human  life  caniiot  exist. 

The  gases  enumerated  above  become  dangerous  and  fatal  elements 
only  where  the  ventilation  is  neglected ;  but  where  timely  and  elaborate 
arrangements  are  applied  for  the  production  and  maintenance  of  an 
abundance  of  fresh  air  to  sweep  th«m  away  as  fast  as  they  are  generated, 
the  subterranean  workshops  of  the  miners  are  safe,  healthy,  and  pleas- 
ant, and  the  miners  never  complain  of  their  presence. 

In  connection  with  the  injurious  effects  of  imperfectly  ventilated 
mines,  the  following  statements  are  submitted  : 

John  Hutchinson,  Esq.,  M.D.,  an  English  physician  of  eminence,  in  a 
communication  to  a  committee  of  the  House  of  Lords,  appointed  to  in- 
quire into  the  best  means  of  preventing  the  recurrence  of  dangerous 
accidents  in  coal  mines,  in  the  year  1848,  said : 

Although  a  miner's  occupation  could  not  be  considered  as  destructive  to  health,  yet 
certainly  it  is  not  a  healthy  occupation,  and,  perhaps,  the  diseases  may  be  confined 
almost  entirely  to  the  lungs  or  to  the  respiratory  organs  in  general  (the  heart  and 
lungs).  At  a  distance  you  may  know  a  pit  man  by  his  high  shoulders  and  stooping 
back ;  at  hand  you  may  know  him  by  his  blanched  look  and  wrinkled  and  bloodless 
face— the  appearance  of  age  in  youth.  These  symptoms  are  to  be  attributed  to  the 
deleterious  quality  of  the  air  he  breathes,  an  atmosphere  densely  and  mechanically 
charged  with  carbonaceous  matter.  Upon  the  surface  of  the  earth  deteriorated  air 
immediately  ascends  from  the  person  and  passes  off  forever.  Were  this  not  the  case 
man  would  perish  for  the  want  of  a  respirable  atmosphere.  In  the  mines  this  is  not 
the  case ;  the  air  has  to  circulate  and  bend  its  tortuous  course  from  one  lamp,  horse, 
and  man  to  another  lamp,  horse,  and  man,  and  thus  supply,  probably,  one  hundred 
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and  fifty  men,  two  hundred  lights,  and  thirty  horses  and  moles,  before  it  returns  to 
pass  off  into  the  general  atmosphere.  The  miner  works  many  hours,  even  all  his 
time,  in  a  kind  of  cul  de  sac^  without  a  sweepiug  current  of  air  playing  immediately 
around  him ;  his  ambient  air  is  nearly  stagnant  to  all  his  feelings.  This  air  is  densely 
charged  with  coal  dust,  dust  in  its  most  palatable  form,  and  his  face  becomes  coated 
with  it ;  the  laborious  work  of  hewing  (striking  the  hard  coal  with  the  pick)  excites, 
like  other  violent  exercises,  a  great  respiratory  action.  He  breathes  deep  and  draws 
into  his  lungs  with  avidity  this  loaded  mixture.  He  breathes  thick,  and  he  is  subject 
to  asthma.  If  he  has  a  consumptive  taint  he  speedily  falls  a  victim  to  disease ;  but 
should  he  be  so  fortunate  as  not  to  have  any  claim  to  this  disease,  his  breathing  is 
rarely  natural,  that  is,  inaudable.  His  blood  is  not  aerated,  and  thus  he  presents  the 
appearance  already  described — a  man  with  a  pale  face.  His  conformation  is  thin, 
because  his  nutrition  is  impeded.  The  appetite  may  be  good,  yet  the  nourishment  is 
deficient 

In  this  close  and  dirty  hole  the  miner  labors  and  breathes  a  double  quantity  of 
air,  therefore  in  his  ten  or  twelve  hours  working  respiration  becomes  equal  to  double 
that  time  of  ordinary  breathing  when  in  a  quiescent  state.  The  effects  of  such  an  atmos- 
phere are  insiduous ;  gradually  he  becomes  disordered  in  his  breatbing,  and  he  is  a 
victim  to  some  chest  affection  before  he  is  aware  of  it.  Ultimately  bis  lungs  are 
loaded  with  black  matter,  solid  or  fiuid,  like  printers'  ink,  or  common  ink,  or  lamp- 
black, or  charcoal  powder — all  insoluble  and  tasteless. 

J.  Kenyon  Blackwell,  Esq.,  appointed  by  Sir  George  Grey  in  1849  to 
inspect  the  leading  coal  mines  of  England  as  to  their  conditions  and 
manner  of  wprking,  and  as  to  all  other  matters  affecting  the  lives  and 
health  of  the  miners,  in  his  report,  speaking  of  the  deleterious  effects  of 
imperfect  ventilation,  says : 

There  is  another  class  of  injuries,  resulting  from  defective  ventilation,  to  which 
miners  are  exposed.  The  circumstances  producing  these  injuries  are  slow  in  opera- 
tion, and  as  their  effects  bring  disease,  and  not  immediate  and  sudden  death,  their 
existence  has  been  little  considered.  A  careful  examination  of  the  state  of  mines 
leads  to  the  conclusion  that  the  ultimate  loss  of  life  is  greater  from  this  cause  than 
even  from  explosions. 

These  effects  are  the  result  of  an  inadequate  supply  of  air,  which  has  become  vitiated 
and  unfit  for  breathing,  on  account  of  its  having  lost  its  due  proportion  of  oxygen, 
which  is  replaced  by  the  formation  of  carbonic  acid.  This  gas  has  its  sources  from 
respiration,  the  lights  of  the  mine,  the  decomposition  of  small  coal  in  the  goaves,  and 
of  timber  in  the  workings.  Air  in  this  state  is  also  usually  found  to  be  loaded  with 
carbureted  hydrogen,  yielded  from  the  whole  coal,  or  in  the  goaves.  Sulphureted 
hydrogen;  arising  from  the  decomposition  of  pyrites,  is  sometimes  present,  especially 
in  coal  seams  liable  to  sponj^meous  ignition.  The  gases  formed  by  bla&ting  are  also 
allowed  to  load  the  air  of  mines  to  a  very  injurious  degree. 

This  state  of  the  atmosphere  of  mines  arises  from  the  want  of  the  necessary  air- 
ways and  other  arrangements  to  discharge  such  portions  of  the  air  in  circulation  as 
may  have  acquired  this  condition,  and  to  afford  a  fresh  and  pure  supply  at  any  part 
of  the  workingB. 
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Thofle  districts  and  seams  of  coal  least  affected  by  inflammable  gas  are  generally 
those  in  which  the  ventilation  is  allowed  to  be  in  this  imperfect  and  injurious  state, 
on  account  of  attention  not  having  been  called  so  imperiously  to  the  subject  as  it  is 
by  the  violent  catastrophes  resulting  from  explosions. 

Asthmatic  diseases,  at  an  early  period  of  life,  are  the  unfailing  results  of  ventila- 
tion which  is  deficient  in  quantity. 

T.  E.  Forster,  Esq.,  Inspector  of  Mines,  in  an  examination  before  a 
royal  commission  appointed  to  inquire  into  the  condition  of  mines  in 
1864,  gives  the  following  testimony  in  answer  to  questions  : 

In  the  collieries  that  I  alluded  to  as  being  badly  ventilated  they  had  no  inflam- 
mable gas,  and  that  was  the  reason  they  were  not  well  ventilated.  Although  you 
sometimes  kill  a  few  men  by  an  explosion,  these  collieries  where  they  have  no  in- 
flammable gas  kill  the  men  by  inches.  There  are  quite  as  many,  in  my  opinion, 
killed  where  there  is  nothing  but  carbonic  acid  gas  as  where  there  is  inflammable 
gas.  The  men's  health  is  naturally  destroyed,  and  they  kill  them  by  inches.  They 
do  not  go  inmiediately,  but  they  go  on  for  a  few  years  and  die. 

Question :  Then  where  there  is  no  fear  of  explosion  there  comes  great  carelessness 
with  regard  to  the  ventilation?  Answer :  They  won't  make  the  return  air- ways  suffi- 
^ently  lai^  to  get  the  necessary  quantity  of  air  in,  and  that  is  the  long  and  the  short 
of  it 

Question :  Now,  in  your  opinion,  would  it  be  more  difficult  to  ventilate  those  mines 
where  there  is  no  inflammable  gas  than  to  ventilate  those  mines  where  there  is  ?  An- 
swer :  I  think  it  is  very  likely  that  the  mines  where  there  is  no  inflammable  gas,  they 
being  shallower  mines,  are  a  little  more  difficult  to  ventilate  than  deep  mines  where 
there  is  a  little  inflammable  gas ;  there  is  no  power ;  they  have  not  the  depth  of  shaft 

Question:  Do  you  think  the  depth  of  the  shaft  facilitates  the  means  of  ventila- 
tion ?    Answer :  It  gives  a  greater  power ;  there  is  no  doubt  of  it. 

As  the  requirements  of  the  law  in  regard  to  the  amount  of  ventilation 
have  been  considered  by  many  mining  operat6r8  and  others  as  too  high, 
I  submit  a  few  extracts  from  the  testimony  of  the  best  practical  minds 
on  the  subject. 

Prof.  Philips  states  that  in  most  of  the  English  mines  which  yield  fire- 
damp abundantly,  six  hundred  cubic  feet  of  air  per  minute  for  each 
miner  is  circulated,  and  two  hundred  cubic  feet  in  addition  for  each  acre 
of  waste. 

Mr.  Blackwell,  in  his  report  on  ventilation,  says  that  from  two  hun- 
dred and  fifty  to  five  hundred  cubic  feet  per  man  per  minute  ought  to  be 
circulated,  according  to  the  requirements  of  the  mine'. 

Mr.  Hedley,  Inspector  of  Mines,  says  that  in  practice  he  moved  from 
one  hundred  to  five  hundred  cubic  feet  per  minute  for  each  collier. 

Mr.  Taylor,  Mining  Viewer,  says  :  "  In  a  mine  which  yields  no  fire- 
damp, with  one  hundred  and  twenty  to  one  hundred  and  thirty  persons 
employed  in  it,  I  should  think  that  a  currrent  of  twenty  thousand  to 
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thirty  thousand  feet  per  minute  might  be  a  fair  quantity,  if  properly 
conveyed  up  to  the  faces  of  the  workings,  and  made  to  sweep  those  dis- 
tricts where  the  people  are  employed;  but  in  fiery  mines  I  should  re- 
quire very  much  more  than  the  quantity  named." 

Mr.  Mackworth,  Inspector  of  Mines,  says :  '^  After  having  examined 
and  measured  the  ventilation  in  a  great  number  of  mines,  I  have  found 
that  where  there  is  no  escape  of  fire-damp,  and  little  of  any  other  min- 
eral gas,  one  hundred  cubic  feet  per  minute  for  each  man  and  boy  was 
the  minimum  quantity  of  air  essential  for  sanitary  purposes  alone." 

Mr.  Smyth,  Inspector  6f  Grovernment  Mines,  in  his  recent  work  on 
coal  and  coal  mining,  says:  "  In  round  numbers,  one  hundred  cubic  feet 
of  air  per  minute  may  be  required  for  the  health  and  comfort  of  each 
person  underground,  or  for  one  hundred  men,  ten  thousand  cubic  feet ; 
but  if  fire-damp  be  given  ofif— say  at  the  rate  of  two  hundred  cubic  feet 
per  minute — we  would  need,  at  the  very  least,  thirty  times  that  amount 
of  two  hundred  feet  in  addition  of  fresh  air  to  dilute  it.'' 

Mr.  Dunn,  Inspector  of  Mines,  says :  '*  I  should  say  that  the  minimum 
quantity  of  air  for  the  most  harmless  of  pits  ought  to  be  from  ten  thou- 
sand to  fifteen  thousand  cubic  feet  per  minute." 

The  following  quantities  of  air,  of  cubic  feet  per  minute,  are  sent 
through  the  mines  named,  in  England : 

Speedwell  Colliery 42,000 

Malstig  "  46,000 

Lund  Hill  "  60,000 

Shamrock  " 64,000 

Sutton  Heath  " 70,000 

Gyfullem  "  :. 70,000 

ArdleyMain  **  80,000 

Ryhope  " 84,000 

Seaton  "  100,000 

Hurton  "  100,009 

Wallsend  "  120,000 

Hetton  "  180,000 

Haswell  "  190,000 

Usworth  "  200,000 

It  is  a  mistaken  view  to  assume,  as  many  do,  that  because  a  mine 
gives  ofi  no  fire-damp  there  is  comparatively  little  danger  to  human  life* 
A  careful  examination  of  the  reports  of  the  British  Mine  Inspectors — 
British  mines  being  more  destructive  to  human  life  by  explosions  of  fire- 
damp than  all  others  in  the  world  besides — shows  that  not  more  than  one- 
sixth  of  mining  casualties  are  due  to  explosions.    Writing  on  this  mat- 
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ter  in  his  annual  report,  Mr.  Lionel  Brough,  the  ablest  of  the  inspectors, 
says: 

The  reigning  cause  of  the  destruction  of  human  life  is,  unquestionably,  to  be  found 
in  the  constantly  recurring  Mis  of  stone  and  coal  from  overhead,  and  from  the  sides 
of  working-places  and  traveling-ways.  Fire-damp,  though  in  itself  most  fearful,  can 
not  for  a  moment  be  put  in  competition  with  the  inmiense  amount  of  fatality  conse- 
quent on  iaiWa  of  material  underground.  Explosion  is,  so  to  speak,  comparatively 
rare  in  its  dread  occurrence ;  whereas,  taking  England,  Wales,  and  Scotland  through- 
out, not  a  single  day  may  be  said  to  pass  without  some  calamity  or  other  from  the 
never-ceasing  fall  of  ponderous  masses  of  coal,  or  shale,  or  rock,  or  ironstone.  In  a 
moment  life  is  crushed  out,  oi;  bones  are  broken,  and  smashed  in  such  a  manner  as 
to  prevent  the  miner  from  all  future  pursuit  of  his  calling. 

I  have  copied  at  large  from  British  mining  authorities,  in  order  to 
place  the  dangers  of  mining  and  defective  ventilation  in  their  proper 
light ;  for  a  very  general  feeling  prevails  among  operators  of  mines,  and 
the  general  public  as  well,  that  mines  which  yield  no  fire-damp  are  not 
dangerous  to  life  and  health  at  all.  I  apprehend  that  all  the  trouble  I 
am  likely  to  encounter  in  having  the  law  enforced  or  obeyed  will  arise 
from  neglect  to  provide  and  distribute  the  air  of  mines  as  the  law  di^ 
rects,  so  as  to  have  them  in  a  fit  state  for  men  to  work.  Heretofore  the 
complaints  of  miners  of  bad  air  have  been  set  down  as  their  whims,  as 
worthy  of  no  regard,  or  have  been  considered  as  sufficient  cause,  in  many 
places,  for  the  discharge  of  those  complaining.  I  regard  the  provisions 
of  the  law  in  respect  to  ventilation  as  the  very  soul  of  the  law,  whose 
enforcement  will  do  more  to  restore  peace  and  conciliation  in  the  minds 
of  the  miners  towards  the  operators  of  the  mines  than  anything  else  in 
the  world.  Of  all  classes  of  working  men  there  is  no  fiercer  spirit  of 
hatred  and  retaliation  against  their  employers  found  than  among  miners, 
and  the  existence  of  that  spirit  is  due  no  doubt,  in  great  part,  to  the  in- 
fluence of  bad  air  of  mines.  You  may  preach  the  virtue  of  quiet  and 
patient  suffering  to  a  person  having  a  raging  tooth-ache ;  but  until  the 
offending  tooth  has  been  extracted,  or  the  pain  has  ceased  to  trouble, 
philosophy  will  be  of  little  avail.  So  may  you  preach  to  miners  of  the 
relations  of  capital  and  labor ;  that  the  interests  of  both  are  identical ; 
that  both  draw  nourishment  from  the  same  breast;  that  the  law  of  sup, 
ply  and  demand  regulates  the  price  of  labor ;  but  to  a  man  whose  bones 
ache,  and  whose  temper  is  soured  from  breathing  the  foul  atmosphere  of 
a  mine,  he  sees  his  employer  only  as  a  tyrant,  against  whom  it  is  a  neces- 
sity and  a  virtue  to  organize  and  strike. 

Plenty  of  fresh  air  will  lessen  the  cost  of  mining,  for  men  dig  more 
ooal  in  good  air  than  in  foul  air ;  even  the  mules  can  do  more  work  if 
the  hygienic  state  of  the  mine  be  good.    There  is  nothing  to  be  gained 
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by  carelessness  and  neglect ;  and  if  operators  of  mines  and  mine  super- 
intendents, instead  of  cursing  the  folly  and  fatuity  of  the  miners,  will 
candidly  inquire  into  the  cause  of  complaint,  they  will  find  the  pol- 
icy of  asphyxiating  the  miners  takes  money  out  of  their  pockets  in 
other  ways  besides  lying  at  the  foundation  of  the  numerous  strikes. 
Mr.  Mackworth,  Inspector  of  Mines,  says  that  by  actual  experiment 
made  by  himself  in  a  number  of  mines  which  yielded  fire^lamp,  and 
were  well  ventilated,  and  an  equal  number  of  mines  which  gave  off  none 
of  this  gas,  where  bad  ventilation  was  permitted,  it  was  found  that  each 
miner,  as  well  as  the  aggregate  of  the  miners,  put  out  a  good  deal  more 
coal  in  the  fiery  mines  than  in  the  unfiery  ones ;  and  this  result  was 
found  in  the  fact  that  those  miners  who  worked  among  poor  air,  although 
working  as  regularly  and  as  long  hours  as  the  others  where  the  air  was 
good,  could  not  perform  the  same  amount  of  work.  I  have  myself  seen 
this  fact  demonstrated  in  a  large  number  of  mines.  Time  is  lost  pick- 
ing your  wick ;  you  are  enveloped  in  a  cloud  of  smoke  nearly  all  day ; 
you  have  to  get  out  to  the  air-course  for  a  draft  of  fresh  air,  several  times 
in  the  day ;  and  your  bones  ache,  your  head  aches — there  is  not  energy 
to  do  the  work. 

THE   PBINCIPLES  AND  APPLIANCES  OF  MINE   VENTILATION. 

Atmospheric  air  is  composed  of  two  gases,  oxygen  and  nitrogen,  with 
the  addition  of  a  small  but  variable  proportion  of  carbonic  acid  gas-;  but 
the  carbonic  acid  is  not  necessarily  a  constituent  of  the  air,  and  is  seldom 
found  exceeding  1.2500  part  of  the  whole.  There  are  also  present  more 
or  less  aqueous  vapor  and  ammonia,  which  are  diffused  throughout  the 
oxygen  and  nitrogen,  of  which  no  account  is  taken  in  any  chemical 
analysis.  The  composition  of  the  atmosphere  is  23  per  cent,  of  oxygen 
and  77  per  cent,  of  nitrogen  by  weight,  or  21  per  cent,  of  the  former  and 
79  per  cent,  of  the  latter  by  volume.  Oxygen  is  the  most  abundant  sub- 
stance in  nature,  forming,  besides  its  proportions  of  the  atmosphere,  89 
per  cent,  of  water  and  fully  33  per  cent,  of  the  solid  matter  which  com- 
poses the  earth.  This  gas  is  the  constituent  of  the  air  upon  which  every 
form  of  light  and  life  and  all  organic  substances  are  dependent  for  ex- 
istence. Nitrogen  can  neither  support  life  or  light,  and  cannot  even  be 
breathed  in  the  lungs  until  it  is  diluted  with  oxygen.  Neither  of  these 
gases  have  taste,  color,  or  smell. 

The  air  is  a  vast  aerial  ocean  of  which  the  earth  is  the  bottom.  It  ex- 
tends upward  to  a  height  of  about  forty-five  miles,  growing  thinner  and 
more  elastic  in  the  ascending  column.  The  bottom  of  the  column  is 
pressed  by  the  weight  of  the  air  from  the  top  which  squeezes  it,  con- 
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tracting  it  into  smaller  bulk  and  consequently  into  greater  density.  At 
the  height  of  three  and  one-half  miles  above  the  level  of  the  ocean  the 
air  is  twice  as  light  and  elastic  as  at  its  level ;  at  seven  miles  of  height 
it  is  four  times  as  light,  and  so  on  in  like  proportion  till  it  ceases  to  exist. 
A  column  of  air  the  whole  height  of  the  atmospheric  sea  will  weigh 
nearly  a  tun  to  the  foot  square — a  column  of  one  inch  square  weighing 
14.7  pounds.  This  weight  is  called  the  pressure  of  the  atmosphere,  and 
this  pressdre  is  in  all  directions— upwards,  downwards,  sideways,  diag- 
onally, etc. 

Air,  in  common  with  all  gaseous  bodies,  is  possessed  of  the  properties 
of  inei-tia,  which  means  that  it  will  not  move  when  in  a  state  of  rest 
until  force  is  applied  to  start  it  and  keep  it  in  motion.  When  the 
pressure  is  lessened  on  any  side,  the  pressure  on  the  opposite  side  pushes 
it  forward  in  the  direction  of  the  place  where  the  pressure  has  been  re- 
moved. The  movement  of  air  in  mines  for  the  purposes  of  ventilation 
is  produced  by  the  application  of  force  to  increase  or  lessen  this  pressure 
at  certain  points.  The  powers  applied  are  sometimes  by  a  waterfall  in  a 
shaft,  whose  weight  added  to  the  weight  of  the  air  forces  it  forward ;  some- 
times by  a  fan,  which  acts  on  the  same  principle,  if  it  blows  air  downwards, 
but  diminishes  the  weight  if  it  exhausts  the  air;  and  sometimes  by  rare- 
faction induced  by  fire,  or  the  application  of  steam  in  the  state  of  exhaus- 
tion. 

The  unassisted  forces  of  nature,  in  cases  where  the  atmosphere  of  the 
mines  and  that  on  the  surface  of  the  earth  are  of  different  densities,  are 
often  found  suflBcient  to  move  an  adequate  supply  of  air  through  the 
various  ramifications  of  a  mine. 

The  favorite  motive  powers  applied  to  produce  a  circulating  current  of 
air  in  mines  are  by  the  furnace  and  the  exhaust  fan.  Steam  jets  were 
proposed  by  Sir  Goldsworthy  Guerney,  in  the  year  1848,  and  for  a  number 
of  years  afterwards  this  method  was  in  high  favor,  as  it  avoided  the  dan- 
ger in  fiery  mines  of  an  explosion  of  fire-damp  by  the  foul  return  cur- 
rents in  passing  over  the  furnace ;  but  after  an  elaborate  series  of  experi- 
ments instituted  by  some  of  the  foremost  mining  engineers  of  Great 
Britain,  it  was  found  to  be  greatly  inferior  to  the  furnace  as  a  ventilating 
power,  and  it  is  now  very  generally  gone  out  of  practice.  Since  the 
introduction  of  steam  pumps  to  discharge  the  waters  of  mines,  oxliaust 
steam  is  frequently  used  to  promote  a  current  of  air  in  the  mines  of  the 
Mahoning  and  Tuscarawas  valleys  of  Ohio,  but  left  to  its  own  efforts, 
especially  during  the  summer  months,  when  the  air  outside  is  warmer 
and  lighter  than  the  air  under  ground,  it  serves  very  little  purpose. 

The  exhaust  fan  is  one  of  the  oldest  and  best  motive  powers  for  ven- 
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tilation.  For  shallow  mines  it  is  better  than  the  farnace,  and  in  deep 
and  fiery  mines  it  is  rapidly  supplanting  the  furnace,  even  in  England, 
where  the  furnace  has  been  the  favorite  method  since  the  days  when 
active  mining  began.  Agricola  mentions  the  fan  in  use  in  the  German 
mines  of  his  day  as  consistiog  of  straight,  radial  vanes.  Fan  ventilation 
has  always  been  the  favorite  method  in  Belgium,  where  the  deepest  coal 
mines  in  the  world  are  located.*  Many  of  the  fans  applied  in  the  ex- 
tensive mines  of  England  are  of  immense  size,  having  diameters,  in 
many  cases,  of  forty  feet,  and  capable  of  producing  two  hundred  thousand 
cubic  feet  of  air  per  minute.  Since  the  terrible  catastrophe  of  the  Avon- 
dale  shaft  in  Pennsylvania,  which  was  caused  by  the  furnace  setting 
fire  to  the  wooden  structures  on  top  of  the  mine,  exhaust  fans  have  come 
into  very  general  use  in  that  State,  giving  the  most  satisfactory  results. 

The  furnace  has  still  a  decided  preference  among  practical  men  in 
Ohio.  There  is,  so  far,  but  one  fan  in  the  State,  a  very  poor  one,  indeed, 
but  there  can  be  no  question  as  to  the  fan's  superiority  over  the  furnace, 
as  our  mines,  being  generally  quite  shallow,  present  physical  imperfec- 
tions to  perfect  furnace  ventilations,  except  at  the  cost  of  constructing 
spacious  air  passages.  A  deep  shaft  gives  rise  to  a  long,  upright  column 
of  heated  air,  and  consequently  causes  a  more  powerful  ventilating  force, 
the  practical  power  of  the  former  being  in  proportion  to  the  depth  of  the 
shaft,  and  that  power  being  as  the  ratio  of  the  depth. 

Air,  in  being  heated,  expands  1.459th  part  of  its  volume,  by  Fahren- 
heit's scale,  for  every  degree  of  heat  applied  to  it.  One  thousand  cubic 
feet  of  air,  at  a  temperature  of  thirty-two  degrees,  expands  to  one  thou- 
sand three  hundred  and  sixty-six  feet  at  two  hundred  and  twelve  degrees. 
In  proportion  to  the  heat  applied  to  air,  it  becomes  lighter,  bulk  for 
bulk,  and  flies  upward,  while  the  column  of  unexpanded  air  presses 
down  to  supply  the  place  of  the  air  displaced  through  becoming  rarified, 
Every  degree  of  heat  applied  to  the  ascending  column  of  air  increases  its 
expansive  power,  and  consequently  increases  its  moving  power  until  the 
limits  of  the  furnace  are  reached,  which  are  due  to  the  frictional  resist- 
ance which  the  air  encounters  in  passing  along  the  bottom,  sides,  and 
top  of  the  air-ways  of  the  mine.  At  this  point  any  increase  in  the  heat 
of  the  furnace  is  to  no  purpose ;  coal  is  burned  in  vain.  To  get  a  larger 
volume  of  air  the  air-courses  must  be  shortened  or  increased  in  size. 

The  production  of  a  circulating  stream  of  air  in  a  mine  is  not  possible, 

•In  the  province  of  Hainault,  in  Belgium,  coal  is  working  at  the  depth  of  2,820 
feet  (860  metres)  at  the  Colliery  des  Vivien^  at  Gilly,  near  Charleroy,  and  one  pit,  at 
the  game  place,  has  been  sunk  to  the  serious  depth  of  3,411  feet  (1,041  metres). 

Warrington  Smyth. 
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no  matter  what  forces  may  be  applied,  until  two  separate  openings  are 
made  and  communication  established  between  them — one  of  the  open- 
ings to  receive  and  the  other  to  discharge  the  column  of  moving  air. 
But  when  this  is  had,  if  the  openings  stand  one  higher  at  the  surface 
than  the  other,  the  higher  opening  will  discharge  air  in  winter  and  the 
lower  one  in  summer,  without  the  application  of  artificial  force,  because 
of  the  relative  densities  of  the  two  atmospheres  in  the  upcast  and  down* 
cast  shafts.  In  the  spring  and  fall  seasons,  however,  when  the  mine  and 
surface  air  approach  each  other  in  density,  the  underground  current  is 
weak,  languid,  and  is  under  no  control,  and  frequently  there  is  no  motion 
whatever.  There  ought  to  be  artificial  power  applied  to  all  mines,  deep 
and  shallow,  shaft  or  drift,  to  have  systematic  perfection  in  ventilation. 
The  natural  forces  may  be  sufficient  for  mines  of  limited  extent,  where 
only  a  small  force  of  workmen  are  employed,  but  even  in  such  cases  they 
will  be  found  inadequate  at  certain  seasons  of  the  year. 

In  the  due  ventilation  of  a  mine  the  currents  of  air  are  guided  and 
directed  by  trap-doors,  stoppings,  brattices,  etc.,  in  order  to  throw  them 
forward  to  the  faced  of  the  workings,  for  the  natural  tendency  of  the  cir- 
culating stream  is  to  seek  out  and  return  to  the  upcast  by  the  nearest 
and  most  direct  route.  In  the  more  extensive  mines  of  England — par- 
ticularly those  which  produce  copious  emissions  of  fire-damp — the  air  is 
divided  into  separate  splits,  or  currents,  for  separate  divisions  of  the 
mine.  Each  current  is  kept  separated  from  the  others,  from  the  moment 
the  splits  are  made,  and  traverses  its  own  special  district,  when,  having 
returned  to  the  bottom  of  the  upcast,  they  are  all  reunited  and  delivered 
to  the  onter  world,  loaded  with  all  their  impurities.  The  advantages  of 
this  system  are  many  and  important.  An  explosion  is  confined  to  the 
division  of  the  mine  where  it  occurs,  which  limits  its  destructive  force, 
and  there  is  much  less  liability  to  explosion,  because  the  air  is  purer  and 
better.  A  much  more  powerful  current  is  produced  with  the  same  ven- 
tilating powers,  because  the  routes  are  shortened,  and  the  frictional  re- 
sistance reduced. 

The  following  statement,  taken  from  a  paper  by  J.  J.  Atkinson,  an 
eminent  mining  engineer,  and  for  many  years  one  of  the  British  inspec- 
tors of  mines,  pifblished  in  Vol.  III.  of  **  Transactions  of  the  Northern 
Institute  of  Mining  Engineers,"  shows  the  power  derived  by  splitting 
the  air:  7,288  cubic  feet,  in  1  column,  will  produce,  with  a  constant 
ventilating  pressure,  66,669  cubic  feet,  in  6  equal  and  similar  parts; 
103,280  cubic  feet,  in  10  equal  and  similar  parts ;  111,421  cubic  feet,  in  15 
equal  and  similar  parts ;  113,704  cubic  feet,  in  20  equal  and  similar  parts. 
And  with  a  constant  ventilating  pressure,  16,198  cubic  feet,  in  1  col- 
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umn,  will  produce  70,884  cubic  feet  in,  5  equal  and  similar  parts  ;  94,850 
cubic  feet,  in  10  equal  and  similar  parts ;  99,772  cubic  feet,  in  16  equal 
and  similar  parts  ;  101,132  cubic  feet,  in  20  equal  and  similar  parts. 

Elaborate  arrangements  of  this  character  are  not  necessary  in  the 
coal  mines  of  Ohio,  because  of  their  comparative  freedom  from  fire- 
damp ;  but  they  will  become  necessary  some  day,  when  the  mines  are 
opened  on  the  lower  coals,  near  the  center  of  the  basin,  as  the  fire  damp 
will  be  given  off  abundantly.  The  main  objects  to  be  kept  in  view  in 
the  present  state  of  mining,  consist  in  the  proper  and  timely  construc- 
tion of  a  furnace,  fan,  or  other  ventilating  power,  and  in  proper  and 
timely  arrangements  for  the  distribution  of  the  air.  Neglect  of  these 
matters  lies  at  the  bottom  of  all  the  bad  air  of  mines  in  the  State. 

As  the  furnace  still  retains  a  decided  preference  among  practical  men, 
the  laws  which  govern  it  should  be  carefully  studied  and  well  under- 
stood by  the  mine  superintendents.  A  mistake  cannot  be  made  in  con- 
structing  a  large  furnace,  and  coal  is  both  abundant  and  cheap  at  a  coal 
mine.  The  grate  should  be  from  four  to  six  feet  in  length,  the  height 
above  the  bars  should  not  be  less  than  three  feet,  and  there  should  be  at 
least  two  feet  below.  Every  upcast  shaft  should  have  at  least  thirty  feet 
of  sectional  area,  and  be  made  dry  with  incombustible  lining.  Water 
falling  down  an  air-shaft,  or  running  down  its  sides,  greatly  impairs  the 
force  of  the  air  current.  But  no  matter  how  well  a  furnace  may  be  con- 
structed, nor  how  carefully  the  upcast  may  be  maintained,  coals  will  be 
burnfed  to  no  purpose  if  the  air-courses  are  not  properly  constructed,  and 
made  large  and  roomy.  Spacious  air  passages  will  admit  of  the  easy  and 
abundant  flow  of  air. 

There  may  be  many  times  the  amount  of  air  passing  into  a  mine  and 
returning  by  the  upcast,  and  yet  the  miners  be  suffering  for  want  of  a 
healthy  ventilation  in  their  working  places ;  and  this  fact  was  frequently 
met  with  in  many  mines.  The  air-courses  were  either  too  far  behind,  or 
the  air  was  permitted  to  leak  and  split  at  every  door  and  stopping,  until 
the  whole  of  the  current  was  lost  before  it  reached  the  miners,  whose 
lamps  were  burning  dimly — sometimes  even  their  combustion  could  only 
be  maintained  by  hanging  the  lamp  downwards-^-and  the  men  them- 
selves were  gasping  for  breath,  so  to  speak,  in  an  hourly  thickening  at- 
mosphere. 

Since  the  mining  commission  examined  the  leading  coal  mines  of  the 
State  three  years  ago,  a  very  marked  improvement  has  taken  place  in 
ventilation,  particularly  in  the  Tuscarawas  valley.  I  found  many  cases 
where  old  furnaces  had  been  torn  down,  and  more  powerful  ones  put  in 
their  places ;  in  some  cases  two  furnaces  were  in  operation.     The  stop- 
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pings  had  also  been  more  carefully  watched  and  kept  air-tight,  and  the 
air-ways  themselves  kept  well  up  to  the  faces  of  the  workings.  Many  of 
the  more  thoughtful  and  intelligent. of  the  responsible  managers  are  now 
driving  double  entries,  which  are  always  kept  abreast,  from  which  air- 
holes are  cut  from  the  one  to  the  other,  and  securely  stopped,  as  newer 
ones  are  made,  thus  delivering  the  current  of  air  to  all  the  entry  faces. 

THE   COAL 'RESOURCES  OF  THE  STATE. 

The  Coal  Measures  of  Ohio  form  part  of  the  great  Alleghany  coal  field, 
which  extends  through  portions  of  nine  States — Pennsylvania,  Ohio, 
Maryland,  West  Virginia,  Virginia,  Kentucky,  Tennessee,  Georgia,  and 
Alabama,  and  includes  an  area  of  fully  fifty-five  thousand  square  miles, 
being  upward  of  seven  hundred  miles  long,  and  averaging  nearly  eighty 
miles  wide.  The  State  of  Ohio  contains  more  than  ten  thousand  square 
miles  of  the  most  favored  portion  of  this  field — the  coal  area  extending 
from  Geauga  county  on  the  north,  to  Lawrence  county  on  the  south ;  and 
from  Jefferson  county  on  the  east,  to  Holmes  county  on  the  west. 

There  are  no  less  than  ten  different  minable  beds  of  coal  in  the  State ; 
they  do  not  all,  however,  extend  over  the  whole  of  the  coal  area,  for  the 
Alleghany  coal  field,  in  common  with  all  other  coal  fields,  possesses  a 
basin  shape ;  hence  the  lower  seams  occupy  much  greater  areas  than  the 
upper  ones.  The  deepest  place  (the  basin)  of  the  coal  strata  is  on  the 
Ohio  River,  between  Bcllair  and  Pomeroy.  At  this  point  the  coal-bearing 
rocks  are  from  fourteen  to  fifteen  hundred  feet  thick,  and  inclose  all  the 
seams  of  the  series.  North  and  west  from  the  basin  the  rocks  rise  to- 
ward  its  margin,  and  one  after  another  of  the  different  coals  crop  out,  till 
reaching  the  extreme  outcrop,  the  lower  coal  of  all — the  famous  Briar 
Hill  seam-^omes  to  the  surface  and  disappears  forever. 

Although  the  absolute  slope  and  structure  of  the  coal  field  of  Ohio  has 
been  ascertained  with  remarkable  accuracy  by  the  late  careful  and  able 
Geological  Survey,  the  estimates  made  of  the  amount  of  available  coal 
are  beyond  all  question  too  high.  Borings  made  in  different  parts  of  the 
coal  area  for  oil,  salt,  etc.,  as  well  as  examinations  made  along  the  flanks 
of  the  several  seams  where  they  crop  out,  or  come  to  grass,  in  deep  sur- 
face erosions,  show  that  few  of  the  lower  coals  are  persistent,  and  that  a 
coal  of  a  minable  height  in  one  region  is  frequently  found  too  thin  in 
another  region  to  make  it  of  any  immediate  or  prospective  commercial 
value.  The  coal  of  some  seams  appears  never  to  have  been  deposited 
over  parts  of  certain  areas,  or  to  have  been  wholly  removed,  after  deposi- 
tion, by  denudition.  Besides,  our  coal  beds,  in  common  with  all  coal 
beds,  from  whatever  field  in  the  world,  are  subject  to  rock-faults,  horse- 
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backs,  and  other  mining  troubles,  which  give  cause  for  quite  an  item  of 
subtraction. 

Although  our  coal  area  includes  ten  thousand  square  miles — equal  to 
that  of  Great  Britain,  it  does  not  follow  from  this  fact  that  we  possess  an 
equal  amount  of  available  coal;  for  the  Coal  Measures  of  Ohio  are  no- 
where more  than  fourteen  or  fifteen  hundred  feet  thick,  while  the  Coal 
Measures  of  England  in  some  districts— that  of  South  Wales — are  fully 
ten  thousand  feet  thick,  though  coal  can  never  be  rained  at  half  that 
depth.  Taking,  however,  four  thousand  feet  as  the  available  mining 
depth,  the  limit  at  which  the  Royal  Coal  Commission  of  1871  puts  it,  and 
the  coal  area  of  that  country  is  still  more  than  double  that  of  ours.  The 
thickness,  and  number,  and  quality  of  the  beds  must  also  be  considered 
equally  with  their  extent  of  area,  in  forming  comparisons  of  this  nature. 
Our  thickest  coal,  that  of  the  great  vein  of  Hocking,  Athens,  and  Perry 
counties,  nowhere  exceeds  twelve  or  thirteen  feet  in  thickness,  while  the 
ten-yard  coal  of  Dudley,  Wolverhampton,  and  Billston,  in  England,  is 
from  twenty-four  to  thirty-six  feet  thick.  The  maximum  thickness  of 
our  coal  may  be  stated  at  forty-five  feet;  in  the  North  Staffordshire  dis- 
trict tliey  have  one  hundred  and  forty  feet,  and  forty  diflFerent  beds  of 
coal,  seams  of  two  feet  and  under  not  being  considered.  But  so  far  as 
quality  is  concerned,  we  have  no  comparisons  to  fear. 

In  his  recent  work  on  Coal  and  Coal  Mining,  Warrington  Smyth  con- 
siders the  amount  of  available  coal  in  the  British  Isles  at  eighty  billions 
tons,  Edward  Hull,  of  the  Geological  Survey,  having  several  years  pre- 
vious made  the  same  statement,  the  depth  of  mining  being  calculated  at 
four  thousand  feet.  The  Coal  Commission  puts  the  amount  at  ninety 
thousand  two  hundred  and  seven  millions  tons  as  proved  coal,  and  adds 
fifty -six  thousand  two  hundred  and  seventy- three  millions  tons  as  hav- 
ing a  probable  existence  at  workable  depths  (four  thousand  feet),  under 
the  Permian  and  New  Red  Sandstone  formations.  Some  years  ago  Mr. 
Henry  Hussey  Vivian  made  the  extraordinary  statement  in  the  House 
of  Commons  that,  not  only  was  four  thousand  feet  not  the  workable  depth 
of  coal  mining,  but  that  twenty-four  billions  tons  could  be  raised  from 
the  South  Wales  coal  fields  alone  at  a  greater  depth  than  four  thousand 
feet. 

The  deepest  mines  in  England  are  the  Pendleton  pit,  which  is  two 
thousand  tw6  hundred  and  fourteen  feet  deep,  and  the  Rosebridge  pit, 
two  thousand  three  hundred  and  seventy-six  feet  deep.  A  pit  at  Charleroy, 
in  Belgium,  is  two  thousand  six  hundred  and  forty-nine  feet  deep,  and 
another  has  been  sunk,  but  is  not  working,  to  three  thousand  feet  deep. 
Warrington  Smyth,  on  the  authority  of  Prof.  Trasenster,  of  Leige,  puts 
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the  depth  of  the  Belgium  mines  at  much  greater  depth,  respectively  two 
thousand  eight  hundred  and  twenty  feet,  and  three  thousand  four  hun- 
dred and  eleven  feet,  but  he  is  evidently  mistaken. 

Before  even  four  thousand  feet  of  workable  depth  is  practicable,  some 
other  means  of  ventilation  will  require  to  be  discovered  and  applied  to 
coal  mining.  The  heat  of  a  mine  increases  about  one  degree  of  Fahren- 
heit's scale  for  every  sixty  or  seventy  feet  of  descent;  at  three  thousand 
feet  the  temperature  would  be  one  hundred  and  two  degrees,  and  at  four 
thousand  feet  one  hundred  and  twenty  degrees.  Rapidly  moving  currents 
of  air  may  cool  the  working  faces  several  degrees  below  these  figures, 
and  compressed  air  may  still  further  cool  the  temperature,  but  no  miner 
can  work  to  any  advantage  in  a  temperature  exceeding  eighty  degrees. 

The  ten  minable  beds  of  coal  of  Ohio  will  aggregate  forty  to  forty-five 
feet  at  many  points  on  the  Ohio  river.  As,  however,  the  upper  coals,  by 
reason  of  the  basin  slope  of  the  field,  occupy  but  limited  areas,  abd  no  coal 
seam,  not  even  the  lowest,  extends  over  the  whole  of  the  coal  area,  a  very 
heavy  discount  must  be  made  in  forming  any  estimate  of  the  average 
thickness  applied  to  the  whole  coal  area.  Nine  feet  will  approximate  it, 
and  when  due  allowance  is  made  for  waste  by  crushed  and  lost  pillars, 
and  small  coal  lost  in  screening  (being  at  least  one-third  of  the  whole), 
there  is  left  but  six  feet  of  merchantable  coal.  This  estimate  would  give 
sixty-two  billion  nine  hundred  million  tons  as  the  aggregate  commer- 
cial yield  of  Ohio,  which,  at  the  present  rate  of  consumption,  would  re- 
quire a  period  of  twelve  thousand  five  hundred  and  ninety-two  years  to 
consume  it.  It  would  supply  the  whole  of  the  United  States  seventeen 
hundred  years,  and  Great  Britain  nearly  five  hundred  and  eighty  years, 
were  no  yearly  increase  made  to  their  outputs. 

The- main  mining  centers  in  Ohio  are  the  Mahoning  valley,  the  Tus- 
carawas valley,  the  Hocking  valley  (including  Straitsville  and  Shawnee), 
Balineville  Bellair,  Steubenville,  Pomeroy,  Ironton,  Coshocton,  Cambridge, 
and  Letonia,  in  addition  to  many  other  important  mining  districts  along 
the  lines  of  the  several  railroads  which  traverse  the  coal  fields. 

The  coals  which  lie  in  the  northern  and  western  flanks  of  the  coal  area 
are  more  eagerly  sought  for  and  mined  than  those  of  the  more  central 
part  of  the  field,  as  they  distance  competition  in  the  supply  of  the  great 
coalless  area  lying  to  the  north  and  west.  In  most  cases,  too,  these  coals 
are  of  very  superior  quality. 

The  mines  of  the  Mahoning  valley,  the  Tuscarawas  valley,  and  the 
Jackson  and  Steubenville  regions,  are  mainly  shaft  openings,  the  coal 
being  generally  below  water  level.  The  openings  of  the  Hocking  valley, 
the  Pomeroy  district,  the  Cambridge,  Coshocton,  and  Ironton  localities 
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are  drift  mines,  the  coal  being  reached  without  sinking.  In  some  of  the 
regions,  whiTH  the  atnita  dip  rapidly,  as  at  Bellair,  part  of  the  mines  are 
lovel  free,  iind  part  are  shaft  openings. 

Although  the  Coal  Measures  dip  from  the  flanks  of  the  coal  area  to- 
wards the  basin  of  the  great  Alleghany  coal  field,  this  dip  is  by  no  means 
uniform  throughout.  The  strata  sometimes  rise  along  the  general  line 
of  direction  of  the  dip,  forming  a  synclinal  or  trough,  and  then  com- 
mence dipping  again,  forming  an  arch  or  anticlinal.  These  folds  of  the 
strata,  Prof.  Newberry  says,  are  due  to  the  same  agencies  which  caused 
the  upheaval  of  the  Alleghany  Mountains.  In  addition  to  these  undu- 
lations, there  are  a  multitude  of  local  troughs  and  arches,  some  of  which 
are  seen  in  every  coal  mine  in  the  State,  which  the  miners  call  "swamps" 
and  **  hills."  These  hills  and  swamps  are,  in  my  judgment,  the  result  of  in- 
equalities in  the  floor  of  the  coal  marsh,  existing  when  the  original  peat- 
bogs, from  which  the  coal  is  derived,  was  deposited.  In  the  lower  coal — that 
of  the  Mahoning  valley,  the  Tuscarawas  valley,  and  the  Jackson  region, 
they  abound  in  every  coal  opening,  but  they  are  also  met  in  every  seam 
of  the  series,  the  hills  generally  growing  less  steep  and  high  as  we  ascend 
in  the  Measures.  In  the  Mahoning  valley  the  coal  troughs  or  swamps 
are  often  more  than  one  hundred  feet  below  the  level  of  the  upper  sur- 
face of  the  "flag-rock" — the  Waverly  sandstone,  though  I  have  never 
seen  the  coal  to  rise  in  the  hills  to  a  greater  height  than  sixty  or  seventy 
feet  before  it  thinned  out.  In  the  second  minable  bed  of  the  series  (Prof* 
Newberry's  No.  3),  which,  along  the  outcrop  of  the  field  in  the  Mahoning 
and  Shenango  valleys  is  only  found  in  patches,  the  hills  are  neither  so 
high  nor  so  steep  as  in  No.  1,  but  the  coal  itself  rises  to  heights  fully 
equal  to  it,  and  preserves  a  greater  uniformity  of  thickness,  though  grow- 
ing gradually  thinner  on  the  hills.  In  the  mines  of  Coshocton,  opened 
in  No.  6,  a  swamp  runs  along  the  face  of  the  coal,  from  which  the  strata 
in  some  places  rise  on  both  sides,  at  the  rate  of  five  hundred  feet  to  the 
mile.  In  this  swamp  the  coal  is  five  feet  thick,  and  is  divided  into  two 
benches  by  a  parting  of  fire-clay  two  inches  thick,  the  lower  bench  be- 
ing here  twenty  inches.  As  the  coal  ascends  the  hill,  the  lower  bench 
grows  gradually  thinner,  till  it  disappears  altogether ;  then  the  fire-clay 
bench  is  cut  out,  and  still  further  upward  the  lower  part  of  the  upper 
coal  is  thinned  away,  until  the  seam  has  become  too  low  to  follow  further 
with  profit  to  the  mine  operator.  I 

Whether  this  swamp  would  be  found  immediately  below  on  the  next ) 
seam  of  coal,  and  would  run  in  the  same  line  of  direction,  could  only  be 
ascertained  by  an  appeal  to  facts,  of  which  I  had  no  means  at  command ; 
but  I  have  observed  in  other  parts  of  the  coal  field  that  such  undulations  ] 
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Are  local,  confined  to  single  seams,  and  that  swamps,  above  or  below  any 
noted  swamp,  are  neither  vertical  in  position  nor  follow  the  same  bear- 
ings of  the  compass,  causing  the  strata  between  two  coals  to  be  thinner 
and  thicker  in  places. 

THE   LOWER  COAL   BED. 

Nearly  one-half  of  the  annual  aggregate  coal  production  of  the  State 
is  drawn  from  the  lower  coal  seam  (No.  1  of  the  Geological  nomenclature), 
its  main  mining  centers  being  the  Mahoning  valley,  the  Tuscarawas 
valley,  and  the  Jackson  county  coal  region.  In  the  Mahoning  valley  it 
is  known  as  *'3riar  Hill  coal"  and  "Mineral  Ridge  coal,"  in  the  Tus- 
carawas valley  as  **Mas8illon  coal,"  and  in  Jackson  county  as  *' furnace 
coal"  or  "Jackson  coal."  It  is,  in  general  cases,  a  magnificent  furnace 
coal,  and  is  mainly  used  for  smelting  iron  as  it  comes  from  the  miner's 
pick.  The  Briar  Hill  coal  of  the  Mahoning  valley  is,  perhaps,  superior 
to  the  coal  of  all  other  points.  Like  all  furnace  coals,  it  possesses  a  lam- 
inated structure,  splitting  into  sheets,  and  is  very  difficult  to  break  on 
the  opposite  side  of  the  lamina.  The  faces  of  the  layers  are  often  cov- 
ered with  a  soft,  dead  carbonaceous  material  like  charcoal,  and  the  whole 
seam  throughout  is  marked  by  alternate  layers  of  dead  and  bright  look- 
ing coal.  In  the  act  of  combustion  it  neither  swells  nor  changes  form  in 
the  furnace,  the  blocks  retaining  their  shape  until  they  fall  to  ashes. 

Unlike  other  coal  seams  which  generally  exist  in  good  regularity,  this 
coal  is  often  wanting  where  it  might  well  be  expected  to  be  found,  and  it 
has  to  be  searched  for  by  boring  at  great  risk  and  expense,  not  one  acre 
in  twenty  in  the  Mahoning  valley  being  found  to  contain  it.  It  rests 
upon  the  upper  surface  of  the  Waverly  sandstone,  or  upon  a  coarse- 
grained sandstone  which  often  covers  the  Waverly,  varying  in  thickness 
from  a  foot  to  twenty  feet.  In  the  low  places  there  is  generally  a  foot  or 
eighteen  inches  of  black  shale  under  the  coal,  but  there  is  seldom  any 
fire-clay,  except  in  the  Jackson  region,  where  a  stratum  of  fire-clay  is 
present.  The  upper  surface  of  the  Waverly  sandstone  is  very  wavy  and 
uneven,  forming  in  places  long,  sinuous  troughs,  often  very  narrow,  and 
the  coal  is  always  got  in  these  troughs.  In  the  hollows  the  coal  is  gen- 
erally found  of  good  minable  height,  ranging  from  three  and  a  half  to 
five  feet;  but  on  the  sides  of  the  hills  it  becomes  thinner,  forming  the 
8hap3  of  an  acute  angle  or  of  a  wedge,  though  a  minable  thickness  of 
coal  is  frequently  suddenly  cut  away  on  the  hill-side  (and  in  places  in 
the  hollows  also)  by  the  appearance  of  a  roof  of  sandstone  or  fire-clay, 
which  usurps  the  place  of  the  coal.  When  this  foreign  roof  stays  away 
the  coal  generally  exists  on  the  hills,  though  growing  thinner  with  each 
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yard  of  advance  until  it  reaches  the  summit,  when  it  dips  over  again 
into  the  bottom  of  an  adjoining  trough,  forming  an  arch  or  an  anticlinal. 
Unless  there  is  a  swamp  or  hollow  near,  the  coal  is  iifvariably  cut  away 
on  the  hills  before  it  thins  out,  by  the  presence  of  the  the  white  roof, 
and  it  will  frequently  happen  that  the  coal  will  rise  on  one  side  of 
the  hill  for  forty  or  even  sixty  feet,  perpendicular  height,  and  still  exist 
of  a  foot  or  more  in  thickness;  while  on  the  other  side  of  the  hill  it  will 
be  cut  away  altogether  before  it  has  risen  fifteen  or  twenty  feet — a  mina^ 
ble  coal  disappearing  with  six  feet  of  advance  by  the  white  roof  of  sand- 
stone or  fire  clay  having  been  encountered. 

In  the  mine  of  the  Fulton  Coal  Company,  near  the  village  of  Canal 
Fulton,  in  Stark  county,  there  is  a  hill  of  immense  height — the  highest, 
I  believe,  ever  met  with  in  any  coal  mine  in  the  State — the  top  of  which 
is  fully  sixty  feet  higher  than  the  swamp.  The  coal  rises  from  the  side 
of  the  swamp,  climbing  up  the  side  of  the  hill  for  one  hundred  and  fifty 
yards  at  the  rate  of  about  one  foot  to  four.  When  reaching  the  summit 
it  flattens  off  for  a  few  feet,  then  dips  down  into  a  swamp  on  the  oppo- 
site side.  In  the  hollow  or  low  place  of  the  coal  in  each  swamp  the 
seam  is  nearly  five  feet  thick,  while  on  the  summit  of  the  ridge  it  is 
scarcely  six  inches. 

All  these  hollows,  troughs,  or  swamps  in  which  this  coal  bed  is  found, 
appear  to  have  been  scooped  out  through  erosive  agencies.  Wherever 
it  is  necessary  in  a  mine  (as  it  is  quite  frequently)  to  cut  a  passage-way 
through  a  hill,  the  strata  underlying  the  coal  are  found  occupying  a  hori- 
zontal plane,  while  the  coal  may  be  pitching  at  a  rate  of  twenty  or  even 
thirty  degrees.  This  scooping  of  the  rocks  was  done  long  before  the 
deposition  of  the  coal  vegetation.  To  this  fact  is  due  the  limited  amount 
of  coal  No.  1,  or  rfcther  it  is  to  this  fact  that  there  is  any  of  this  coal  at  all, 
for  it  is  never  present  on  the  plateaus  which  compose  nine-tenths  of  its 
area.  What  changes  may  be  encountered  in  the  more  central  portion  of 
the  field  is  a  matter  of  much  speculation — the  opinion  prevails  among 
practical  men  that  it  is  wanting  altogether.  Whether  present  in  equal 
amount  towards  the  basin  of  the  field,  or  in  even  greater  quantity,  the 
cost  of  boring  will  prevent,  for  many  years  to  come,  any  very  active 
search  for  it. 

In  many  places  in  the  Mahoning  valley  the  roof  of  the  coal  is  a  con- 
glomerate rock.  The  Seceder  mine  and  the  Moore  mine,  in  Liberty 
township,  have  generally  a  conglomerate  lying  immediately  above  the 
coal,  and  patches  of  this  rock  cover  the  coal  in  the  mines  of  the  Vienna 
Coal  and  Iron  Company,  in  Vienna  township,  while  the  same  roof  is 
present  in  places  in  several  of  the  mines  of  Mineral  Ridge.    A  conglom- 
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erate  rock  of  two  or  three  feet  of  thickness  is  also  found  in  the  Jackson 
coal  region  of  southern  Ohio,  not  directly  above  the  coal,  but  in  the  roof- 
shales  twenty-five  feet  above  the  coal,  and  the  pebbles  are  generally 
quite  large,  from  one  to  three  inches  in  diameter. 

All  the  material  above  the  coal,  as. proved  by  numerous  borings  and  by 
the  opening  of  the  shafts,  show  that  the  strata  are  not  regular,  persist- 
ent matter,  but  local  layers  of  shale  and  sandstones  without  extended 
unbroken  arrangement.  One  shaft,  sunk  to  a  depth  of  one  hundred 
and  forty  feet,  may  not  possess  a  single  foot  of  sandrock,  while  tlie  next 
one,  not  a  half  mile  distant,  sunk  to  the  same  depth  from  the  same  line 
of  level,  may  have  twenty  or  thirty  or  forty  feet  of  rock,  either  in  one  or 
in  several  masses  or  layers.  These  rock  beds  may  be  near  the  coal,  in  fact 
they  sometimes  form  its  roof,  or  they  may  be  near  the  surface.  They  are 
never  continuous,  but  appear  and  disappear  in  short  distances,  and  are 
found  in  beds  of  one  foot  and  in  beds  of  ninety  feet  of  thickness,  and  the 
same  is  true  of  the  various  shale  strata,  except  that  no  single  bed  is  ever 
met  exceeding  twenty-five  to  thirty  feet  of  thickness. 

In  the  Tuscarawas  valley  the  basins  appear  to  be  of  greater  width  than 
in  the  Mahoning  valley,  and  the  hills  are  not  so  numerous.  In  Jackson 
county  the  coal  is  spread  over  still  greater  breadth  than  in  the  Tus- 
carawas valley,  and  here  the  swamps  or  low  places  in  the  coal,  instead  of 
being  long,  serpentine  troughs,  are  generally  rounded  like  a  bowl.  In 
the  mines  of  tlie  Star  Furnace  Company  the  coal  occupies  three  differ- 
ent stages  of  level,  and  hero,  which  is  unusual  in  this  district,  the  Fwamp 
is  long  and  sinuous.  From  the  lowest  place  in  the  coal  to  the  liighest 
point  there  are  forty-five  feet  of  elevation.  The  coal  first  rises  out  of  the 
swamp  by  a  gradual  inclination  of  about  twelve  degrees,  till  it  has 
reached  eleven  feet,  then  it  flattens  off,  forming  a  plateau  of  perhaps  one 
hundred  and  fifty  yards  in  width,  then  rises  again  and  levels  out  as  before, 
and  still  again  rises  until  the  alluvial  cover  of  the  outcrop  is  reached. 
There  is  seldom  any  foreign  matter  (sandstone  or  fire-clay)  found  usurp- 
ing the  place  of  the  coal  either  in  the  basins  or  on  the  hills. 

At  the  mine  of  the  Milton  Furnace  and  Coal  Company,  twelve  miles 
from  Jackson  Court  House,  the  coal  is  comparatively  level  in  all  direc- 
tions; but  this  is  an  upper  seam — the  Anthony  or  Hill  coal  of  Prof. 
Andrews— though  it  is,  perhaps,  of  equal  purity  and  value  as  a  furnace 
coal  to  that  of  the  Jackson  shafts,  being  free  from  sulphur,  and  open- 
burning  in  the  furnace 

CONDITION  OF  THE  MINES. 

The  first  two  months  of  active  field  duty  were  mainly  given  to  an  ex- 
amination of  the  mines  of  the  Mahoning  valley.     The  mines  of  this 
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region  are  all  below  water  level,  and  range  in  depth  from  forty  feet  to 
two  hundred  and  forty.  The  shafts  are  sunk  sometimes  perpendicularly, 
at  other  times  they  slant  across  the  rocks,  dipping  at  the  rate  of  about 
one  foot  in  three;  these  latter  are  called  slopes,  and  are  generally  made 
ten  feet  wide  and  six  feet  high,  with  single  tracks.  The  shafts  are  made 
from  eight  to  nine  feet  wide,  and  from  sixteen  to  eighteen  feet  long,  the 
hoisting- way  being  double — one  cage  coming  up  with  a  loaded  car  as  the 
other  goes  down  with  an  empty  one. 

All  the  workings  are  carried  forward  on  the  same  general  plan  or  sys- 
tem; the  main  entries  all  being  driven  along  the  lowest  places,  or 
"  swamp,"  in  the  coal,  and  the  side  entries  along  the  butts  of  the  coal, 
without  regard  to  the  "swamp."  The  rooms  are  carried  forward  on  the 
face  at  right  angles  from  the  butt  entries,  and  are  from  seven  to  ten 
yards  wide — from  two  to  five  yards  of  coal  being  left  between  the  rooms 
as  pillars,  to  support  the  roof  of  the  mine.  Openings  are  cut  through 
the  pillars  from  one  room  to  another  every  few  yards.  Most  of  the  mines 
have  two  separate  openings,  which,  when  spoken  of  in  connection  with 
the  ventilation  of  the  mine,  are  always  called  upcast  and  downcast 
shafts.  Shafts  with -one  opening  have  a  wooden  partition,  or  box,  in  the 
shaft,  making  two  compartments,  to  receive  and  discharge  the  air.  The 
plan  of  ventilation  is  usually  the  same  at  all  the  mines;  but  there  is 
frequently  a  marked  difference  in  the  condition  of  mines,  as  far  as  per- 
fecting the  ventilating  arrangements,  and"  supplying  the  workmen  with 
air  is  concerned ;  and  this  is  (jiue  to  the  ignorance  or  carelessness  of  the 
bank  bosses  rather  than  to  any  disposition  of  the  operators  of  a  mine  to 
withhold  good  ventilation.  Many  bank  bosses  receive  instructions  to 
provide  plenty  of  good  air  for  the  miners;  and  yet  such  miners,  in  good 
part  of  their  workings,  are  nearly  always  in  a  criminal  state  for  want  of 
air.  The  current  may  go  in  the  mine,  but  it  is  not  properly  distributed ; 
it  leaks  at  every  door  which  is  badly  hung.;  it  leaks  at  every  stopping 
which  is  not  made  airtight,  or,  since  it  was  built,  Jias  *'  settled,"  and  the 
air  is  escaping  at  the  top.  Then  the  air-courses  themselves,  instead  of 
being  well  forward  to  the  entry  faces,  are  away  behind,  often  for  one 
hundred  yards,  and  the  men  in  advance  are  working  in  an  atmosphere 
wholly  stagnant,  which  becomes  thick  with  vapor,  and  foul  with  noxious 
matter,  hour  after  hour,  till  the  lamps  will  scarcely  burn,  and  the  work- 
men's heads  are  like  to  split  with  head-ache.  The  furnace  is  also  neg- 
lected— it  has  no  regular  attendant,  or  the  person  in  charge  is  not  looked 
after.  The  doors  for  guiding  and  directing  the  current  in  the  main  trav- 
eling and  roadways,  are  also  badly  hung,  or  they  are  left  open  one-fourth 
of  their  time,  having  no  trappers ;  or  the  boys  have  wandered  off  in  play. 
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or  have  gone  away  inside  with  the  drivers.  If  the  miners  complain  of 
bad  air,  the  boss  will  likely  tell  them  they  don't  know  anything  abou^ 
bad  air — he  has  worked  many  a  time  in  an  entry  or  room  where  it  took 
a  man  to  hold  two  lamps  together  to  keep  a  light ;  and  if  they  don't  like 
the  air,  they  can  quit,  etc. 

At  the  next  mine  all  is  different ;  the  air-courses  are  kept  up  well ; 
the  doors  are  all  tight,  or  are  as  tight  as  they  can  be  made — for  air  will 
leak  through  a  door  at  best;  the  stoppings  are  overhauled  regularly;  the 
air-ways  have  been  recently  traveled  over  to  see  that  no  fall  has  choked 
themu  p,  or  partly  closed  them ;  the  furnace  is  well  attended.  At  this  mine 
the  men  are  better  contented.  There  is  no  growling  or  quarreling  with 
the  boss;  there  is  no  talk  of  a  strike;  the  best  class  of  workmen  in  the 
district  are  here  at  work,  for  men  of  sense  and  intelligence  will  not  stay 
at  a  mine  with  bad  air  if  they  can  get  work  elsewhere.  It  may  be  here 
stated  as  a  fact  worthy  of  mention,  that  when  the  proposition  to  strike  in 
January,  1872,  was  being  entertained  by  the  miners  of  the  Mahoning 
valley,  the  miners  of  the  Brookfield  slope  alone  were  opposed  to  the  in- 
auguration of  the  strike,  and  voted  solidly  against  it.  This  mine,  al- 
though all  the  coal  has  to  be  blasted,  and  some  hundred  kegs  of  powder 
are  used  in  it  every  month,  is  one  of  the  best,  and  has  always  been  one 
of  the  best  ventilated  mines  in  the  Mahoning  valley,  or  the  State;  and 
it  is  one  of  the  most  extensive,  making  it  difficult  to  ventilate,  for  air,  as 
is  well  known  to  intelligent,  practical  miners,  will  not  move  along  a  long, 
narrow  passage-way  with  the  same  force  as  a  short  one,  being  retarded 
by  the  friction  which  it  encounters  from  the  roof,  floor,  and  sides  of  the 
gallery. 

I  made  my  first  visit  to  the  McKennie  shaft,  in  Mahoning  county, 
operated  by  J.  B.  Warner  &  Co.  The  ventilation  was  fair.  The  mine 
had  two  openings,  well  separated  from  each  other  ;  in  the  downcast  shaft 
there  was  a  ladder  by  which  the  miners  could  find  ingress  and  egress  at 
any  hour  of  the  day;  the  hoisting-shaft  was,  however,  used  for  lowering 
and  raising  the  men.  There  was  a  steam-pump  at  the  bottom  oi  the  up- 
cast, or  hoisting-shaft,  the  exhaust  from  which  was  used  to  rarefy  the 
air — an  arrangement,  as  noted  in  a  former  part  of  this  report — which  is 
of  good  assistance  to  the  ventilation  so  long  as  the  outside  air  is  heavier 
than  that  of  the  mine,  but  serves  very  little  purpose  in  the  summer, 
when  the  higher  opening  becomes  the  natural  downcast,  and  the  forces 
of  nature  are  reversed  by  the  exhausted  heat  of  the  steam,  which  is 
often  scarcely  greater  than  the  hot  summer  air,  and,  consequently,  can 
impart  little  force  to  the  circulation.  One  of  the  ropes  was  bad.  I 
called  the  attention  of  the  operators  to  the  requirements  of  the  law  as 
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to  safety-catcheB  and  covers  for  the  cages,  and  also  gates  for  the  top  of 
the  shaft,  and  they  promptly  went  to  work  and  had  these  appliances 
provided. 

The  Wick  and  Wells'  shaft  was  examined  on  the  9th.  This  mine  has 
but  one  opening,  the  shaft  being  divided  into  upcast  and  downcast  divi- 
sions for  air.  The  cages  were  covered,  gates  placed  on  top,  and  safety- 
catches  applied.  The  shaft  is  one  hundred  and  eighty  feet  of  perpen- 
dicular depth,  and  is  ventilated  by  the  agency  of  the  exhaust  steam  from 
a  steam-pump  at  bottom  of  the  mine.  The  work  of  sinking  this  shaft 
was  one  of  the  most  difficult  and  costly  undertakings  ever  encountered  in 
the  United  States,  mainly  by  reason  of  the  flow  of  water.  The  time  oc- 
cupiod  in  sinking,  including  several  long  stoppages,  was  about  two  years 
and  six  months.  The  shaft  was  first  let  by  contract  to  a  party  of  four 
miners,  at  twenty  dollars  a  foot,  the  company  (Messrs.  Wicks  and  Wells) 
agreeing  to  furnish  pumping  machinery  for  the  discharge  of  water.  The 
sinkers  only  succeeded  in  getting  down  to  the  solid  material,  when,  find- 
ing it  was  impossible  to  complete  the  work,  with  everything  in  their 
favor,  for  the  price,  they  threw  up  their  contract.  A  young  Scotchman, 
a  mining  engineer,  highly  educated  in  his  profession,  undertook  the 
work  at  thirty-five  dollars  a  foot,  but  also  gave  it  up  after  a  trial  ol  three 
weeks.  A  third  party  took  it  at  fifty  dollars  a  fcot,  which  was  a  fair 
price  for  work  of  this  character  on  good  ground.  This  party,  strongly 
impressed  with  the  necessity  of  having  the  water  under  absolute  control 
at  all  times,  sunk  a  seven-inch  drill-hole,  in  one  corner  of  the  pit,  down 
to  the  coal,  into  which  they  introduced  the  suction-pipe  of  a  No.  6  Cam- 
eron steam-pump,  suspending  the  pump  in  the  shaft,  and  lowering  it  as 
the  sinking  progressed.  This  arrangement  worked  very  well;  but  the 
rock  was  very  difficult  to  blast,  the  sides  of  the  shaft  were  hard  to  dress, 
and  the  undertaking  was  a  loss  from  the  first  day.  The  rock — a  coarse- 
grained sandstone — was  of  a  very  porous  nature,  into  which  it  was  im- 
possible to  introduce  naked  powder  for  blasting.  It  had  no  partings,  and 
the  work  of  sinking  was  slow  and  costly,  but  the  contractors  persevered 
on,  knowing  that  the  sandstone,  as  revealed  by  the  borings  of  the  large 
drill-hole,  would  be  softer  and  easier  to  blast  the  deeper  the  pit  went 
into  it. 

But  every  additional  foot  of  depth  increased  the  volume  of  water,  till, 
at  the  depth  of  sixty  feet  the  pump  was  kept  running  at  its  full  capacity. 
The  contractors  now  applied  to  Messrs.  Wicks  and  Wells  for  additional 
pumping  power,  which  they  felt  very  reluctant  to  provide.  The  sinkers 
wanted  a  duplicate  pump,  as  the  breaking  of  any  part  of , the  one  in  use 
would  necessitate  its  withdrawal,  and  fill  the  shaft  with  water,  entailing 
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needless  expense  and  loss  of  time.  After  much  hesitation  and  equivoca- 
tion they  got  a  second  hand  pump  of  the  same  number,  but  of  larger 
make,  no  part  of  which  could  be  used  on  the  other  pump,  and  this  third 
party  were  forced  to  give  up  the  contract,  having  lost  two  thousand  dol- 
lars in  the  shaft.  Most  of  this  loss,  however,  was  in  sinking  the  large 
drill-hole,  reconstructing  machinery,  and  in  the  purchase  of  tools  and  fix- 
tures for  handling  the  pumps,  and  in  a  forfeiture  of  sureties  (ten  dollars 
a  foot),  for  the  completion  of  the  work. 

Messrs.  Wicks  and  Wells  now  concluded  to  sink  the  shaft  by  day  work, 
hiring  and  paying  the  workmen  themselves.  A  second  pump  was  soon 
found  necessary,  and  then  a  third  one,  pump  after  pump  being  added 
until  six  steam  cavern  pumps  were  in  the  shaft,  capable  of  discharg- 
ing three  thousand  gallons  of  water  per  minute.  As  it  was  impossible  to 
get  along  with  so  many  pumps  in  the  shaft,  the  work  of  sinking  was  sus- 
pended below,  and  the  sinkers  put  to  cutting  a  second  shaft  alongside  of 
the  main  one.  This  jsecond  shaft,  which  was  eight  feet  wide  by  twelve 
feet  long,  having  been  sunk  to  the  level  of  the  larger  one,  two  pumps 
were  lowered  into  it,  and  the  other  four  kept  working — all  of  the  suction 
pipes  being  in  the  main  shaft,  the  pipes  of  the  two  pumps  of  the  small 
shaft  being  led  through  a  gallery.  At  the  depth  of  one  hundred  and  ten 
feet  a  large,  irregular  crevice  of  the  rock  was  struck  as  the  sinkers  were 
drilling  a  hole,  from  which  the  water  rushed  with  such  force  as  to  throw 
the  drill  high  up  in  the  shaft,  and  all  the  pumps  were  overpowered. 
They  were  all  withdrawn,  and  the  shaft  filled  with  water. 

After  some  weeks  of  stoppage,  all  the  pumps  were  again  set  to  work, 
and  the  water  pumped  out  down  to  the  point  where  the  pressure  of  the 
water  and  the  powers  of  tlio  pumps  were  balanced.  Here  all  the  pumps 
were  run  to  their  fullest  capacity  for  four  weeks,  discharging  three  thous- 
and gallons  a  minute,  in  the  hope  of  emptying,  or  of  at  least  controlling 
the  feeders  of  water,  but  no  impression  was  made.  It  was  deemed  nec- 
essary to  further  progress  to  procure  one  powerful  pump,  equal  to  the 
combined  force  of  the  six  in  use.  Accordingly  one  with  a  steam  cylinder 
twenty-six  and  one-half  inches  diameter,  and  a  water  cylinder  of  sixteen 
inches  diameter,  with  fourteen-inch  suction  pipe,  and  five-foot  stroke, 
made  expressly  for  the  purpose,  was  brought  into  requisition.  The  water 
was  now  mastered,  but  the  great  diflSculty  was  to  get  a  sump  made  be- 
low the  crevice  so  as  to  get  a  chance  to  close  it  up.  The  bottom  of  the  shaft 
was  a  vast  array  of  suction  pipes,  and  the  water  flowed  in  from  the  crev- 
ice in  floods.  The  pumps  suspended  above  the  workmen  filled  the  shaft. 
Every  one  who  has  handled  pumps  in  sinking  will  conceive  of  the  diffi- 
culty of  keeping  so  many  pumps  and  pipes,  suspended  as  these  were  by 
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iron  rods,  in  working  order,  all  having  to  be  lowered  as  the  sinking  pro- 
gressed.  A  cutting  two  or  three  feet  below  the  crevice  was  finally  accom- 
plished, when  the  sinkers  addressed  thempelves  to  clearing  it  out  so  as  to 
fill  it  with  wooden  blocks  to  dam  back  the  flow  of  water.  These  blocks 
were  well  wedged  in  and  caulked,  and  the  crevice  water  was  finally  shut 
off  and  controlled. 

The  work  of  getting  below  the  crevice  was  one  of  unparalleled  difficulty 
and  danger.  The  workmen,  suspended  in  buckets,  with  scarcely  room  to 
get  through  the  multitude  of  pumps,  labored  heroically,  while  the  water 
rushed  and  shot  across  the  shaft  It  is  a  matter  of  great  satisfaction  that 
during  the  whole  of  the  undertaking  not  a  single  accident  occurred. 

The  closing  of  the  crevice  reduced  the  flow  of  water  to  five  hundred 
gallons  per  minute,  and  no  further  diflSculty  beyond  that  encountered  in 
ordinary  sinking  was  encountered.  After  coal  was  reached  and  opened, 
the  water  increased  to  one  thousand  gallons  per  minute.  The  large  steam 
pump  and  the  six  smaller  ones  were  all  removed,  and  a  pump  capable 
of  discharging  two  thoupand  gallons  a  minute  substituted.  This  pump 
has  a  24-inch  steam  cylinder,  14-inch  water  cylinder,  4-foot  stroke,  and 
14-inch  suction  pipes. 

There  were  six  30-feet  boilers,  with  36-inch  head,  in  u^e  during  sink- 
ing, all  of  which  are  yet  used,  though  four  ca^  do  the  work;  but  it  is  not 
thought  bad  economy  to  use  them  all.  The  cost  of  work  and  supplies 
for  sinking  the  shaft  was  $71,837;  the  cost  of  a  shaft  of  equal  depth  in 
the  same  material  would  scarcely  reach  $20,000,  including  machinery. 
The  depth  of  the  shaft  is  one  hundred  and  eighty  feet,  of  which  the  first 
fifteen  feet  was  drift,  then  followed  one  hundred  and  thirteen  feet  of  sand- 
rock,  the  remaining  material  being  slate.  The  size  of  the  shaft  is  eight 
by  sixteen  feet,  of  rectangular  shape,  as  all  the  shaft  mines  of  the  Mahon- 
ing valley  are  made. 

As  the  vast  volume  of  water  encountered  in  the  shaft  is  dammed  back 
over  the  heads  of  the  miners,  great  care  ought  to  be  exercised  in  advanc- 
ing the  workings  of  this  mine,  leaving  pillars  of  extra  strength  and 
thickness,  to  prevent  the  possibility  of  a  crush;  and  a  second  opening, 
sunk  on  the  highest  ground  in  the  mine,  ought  to  be  provided,  having  a 
straight  and  well  understood  passage-way  leading  to  it  from  the  work- 
ings. A  sudden  inflow  of  this  pent-up  water  would  be  attended  with 
danger  to  the  under-ground  people. 

In  some  of  the  coal  districts  of  Belgium,  Prance,  and  Germany,  where 
the  Coal  Measures  are  covered  by  the  newer  strata  of  the  Cretaceous  and 
Tertiary  formations,  through  which  not  only  immense  streams  of  water 
flow,  but  sometimes  beds  of  loose  or  running  sand  are  encountered,  a 
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number  of  undertakings,  consisting  in  sinking  shafts  by  boring  them 
out  after  the  manner  of  boring  artesian  wells,  have  of  late  years  been 
carried  to  a  successful  issue.  This  mode  of  sinking  is  due  to  the  skill 
and  perseverance  of  two  engineers,  Messrs.  Kind  and  Chaudron.  The 
first  effort  of  this  character  was  undertaken  in  the  year  1863  at  the  shaft 
of  the  Hopital  Coal  Company,  St.  Avoid,  in  the  coal  basin  of  Saarbruck, 
in  the  north  of  France.  A  number  of  unsuccessful  efforts  had  been  made 
to  sink  the  pit  by  the  ordinary  way,  and  more  than  four  millions  dollars 
had  been  expended  in  fruitless  attempts,  when  Messrs.  Kind  and  Chau- 
dron brouglit  forward  their  boring  tools,  consisting  of  enormous  trepans, 
one  of  which  weighed  fifteen  tons.  Three  engines  were  erected  at  the 
shaft,  one  for  hoistinc^  and  lowering  the  tools  in  the  shaft,  and  for  lower- 
ing the  tubing,  the  second  for  working  the  drilling  rods,  and  the  third 
for  pumping  hot  and  cold  water  to  supply  the  boilers.  The  shaft,  which 
was  fourteen  feet  in  diameter,  was  sunk  to  the  coal  in  three  years  and  six 
months  from  the  date  of  underground  operations.  Its  depth  was  nearly 
sixteen  hundred  feet  perpendicular. 

Two  shafts  were  in  progress  at  the  same  time  (the  second  being  a  small 
one  for  air),  and  they  were  both  successfully  completed  and  securely  lined 
with  water-tight  lining  down  to  solid  and  dry  material,  a  distance  of  five 
hundred  and  twenty  feet  from  the  surface,  before  the  water  was  pumped 
out  of  the  shaft.  The  work  of  tubing  the  shaft  and  securely  damming 
back  the  water  was  the  greatest  achievement  of  all;  it  consisted  in  the 
lowering  of  immense  metallic  cylinders  of  cast  iron,  divided  into  sections 
and  jointed  together,  the  joints  being  made  water-tight  by  an  outer  wall 
of  well-packed  moss,  which  was  securely  fixed  in  place  by  iron  bands  or 
rings  five  inches  wide.  The  bottom  of  the  tubing  was  also  packed  with  well- 
picked  moss,  which  rested  on  the  solid  and  even  bottom,  and  v  as  squeezed 
down  by  the  weight  of  the  iron  casting.  The  space  between  the  tubing 
and  the  wall  of  the  shaft  was  now  filled  and  puddled  with  concrete  to 
form  a  solid  wall  of  lining.  The  weight  of  the  tubing  in  the  hoisting 
shaft  was  six  hundred  and  thirty-five  tons,  that  of  the  air  shaft  two  hun- 
dred and  fifty-eight  tons.  The  whole  cost  of  the  undertakings  including 
the  purchase  of  boring  tools,  engines,  etc.,  which  was  6ne-third  of  the 
expense,  was  one  million  four  hundred  thousand  dollars. 

Since  the  completion  of  these  shafts  many  other  operations  of  a  simi- 
lar character  have  been  performed  where  it  would  have  been  utterly  im- 
possible to  get  to  the  coal  by  the  common  mode  of  sinking,  and  the  cost 
of  sinking  has  been  less  in  many  cases  than  that  of  blasting  out  the 
rocks,  practically  demonstrating  that  this  plan  will  yet  supersede  all 
others.     Puller  descriptions  of  these  operations  will  be  found  in  Vol.  20  of 
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entry  men  are  always  in  bad  air.  The  passages  for  the  air  are  often  very 
narroTV,  and  are,  in  some  places,  nearly  closed  by  falling  material,  or  by 
debris  thrown  into  them.  I  measured  the  amount  of  air  passing  through 
the  workings  with  a  good  fire  burning  in  the  furnace,  and  found  no  more 
than  ten  thousand  cubic  feet  per  minute;  but  when  the  doors  were 
opened,  allowing  the  air  to  travel  by  a  more  direct  and  spacious  route  to 
the  upcast,  the  current  was  doubled  in  quantity,  showing  the  influence 
of  friction  in  retarding  its  passage  through  confined  air- ways.  The  fur- 
nace of  this  mine  is  the  best  constructed  in  the  State,  and  if  the  fire  was 
properly  kept  up,  and  all  the  air  arrangements  were  mode  in  proportion 
to  the  size  of  the  furnace,  the  mine  could  be  mjide  to  circulate  fifty 
thousand  cubic  feet  of  air  per  minute.  In  the  shaib  of  the  Steubenville 
Coal  and  Iron  Company  there  were  thirty-nine  tl:.)usand  cubic  feet  of 
air  in  circulation  with  a  smaller  furnace,  but  at  tl  is  mine  every  thing 
was  proportioned  to  the  size  of  the  furnace.  Tiie  air-courses  were 
nowhere  less  than  forty-seven  feet  area,  and  the  upcast  was  the  same  size. 
At  the  Church  Hill  slope  the  air-courses  bore  no  proportion  to  the  fur- 
nace, and  the  power  of  the  furnace  was  greatly  impaired. 

There  were  many  complaints  by  the  miners  at  the  Church  Hill  slope 
that  the  fire  was  not  kept  up  in  the  furnace.  It  was  in  charge  of  a 
sickly  miner.  The  superintendent  promised  me  that  he  would  put 
another  man  to  assist,  but  on  my  last  visit  no  change  had  been  made, 
though  it  was  claimed  that  the  fire  was  being  properly  kept  up  now. 

This  mine  is  very  extensive,  and  usually  employs  from  one  hundred 
and  fifty  to  one  hundred  and  ninety  inside  men  and  boys.  The  coal  lies 
in  a  succession  of  swamps  and  hills,  none  of  the  latter  rising  to  any 
great  height,  except  on  the  flanks  of  the  basin,  where  the  coal  thins  out 
on  the  hills.  The  coal  is  of  magnificent  quality  and  fine  minable 
height,  having  a  good  roof  and  floor.  The  entries  are  very  wet,  as  the 
swamps  discharge  torrents  of  water. 

I  visited  this  mine  again  in  September,  having  received  complaints 
of  bad  air  from  some  of  the  men.  They  also  (complained  of  the  want  of 
a  proper  traveling- way  up  the  slope.  I  examined  the  state  of  the  air, 
and  found  a  good  deal  of  improvement  on  my  second  visit,  though  there 
were  yet  places  unfit  for  the  abode  of  the  miners.  One  of  the  worst 
places  had  been  stopped  before  my  arrival. 

The  passage  up  the  slope  is  not  inviting,  and  needs  improvement  to 
make  it  safe.  The  cars  start  first,  the  men  following  behind.  Before  the 
miners  r^acli  near  the  top,  the  empty  cars  are  pushed  ov^er  and  go  flying 
past,  the  people  taking  refuge  on  the  side  of  the  slope.  To  get  out  of  the 
way  they  have  to  climb  over  the  pipes  and  pitments  of  the  pump,  as 
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ili«SOth,  were  found  in  good  order.   Tbere  are  $hree  lat^  mines  belonging 
to  this  company,  located  near  the  village  of  Coalba^,  one  of  which  wm 
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idle  at  date  of  visit.  One  of  the  mines  made  a  little  fire-damp  in  one  of 
the  butt  entries.  There  was  no  safety-lamp  at  the  mine ;  the  workmen 
brushed  out  the  fire  in  the  morning  with  their  coats.  I  directed  the 
superintendent  to  get  a  safety-lamp,  and  to  forbid  the  miners  from  goine; 
up  until  the  state  of  the  air  was  ascertained  by  the  safety-lamp;  for 
while  the  accumulation  of  gas  was  of  small  quantity,  and  readily  dif- 
fused, it  ought  not  to  be  trusted  too  far. 

The  coal  of  the  Stewart  mine  gets  unusually  thick  in  some  places ;  I 
measured  eight  feet  of  thickness,  part  of  which  being  cannel  coal. 
Many  of  the  miners  at  No.  3  were  unskilled  workmen,  and  made  a  great 
waste  of  coal  in  blasting. 

The  mine  of  the  Kyle  Coal  Company,  a  perpendicular  shaft  one  hun- 
dred and  eighty  feet  deep,  examined  on  the  21st,  had  but  one  opening. 
The  ventilation  was  produced  by  exhaust  steam.  The  mine  made  fire- 
damp, and  all  the  air-courses  were  kept  well  forward;  there  was  good  air. 
The  miners  were  in  the  habit  of  examining  their  places  themselves 
with  the  safety-lamp,  there  being  no  regular  fire-viewer.  I  directed  the 
superintendent  to  appoint  a  competent  person  for  this  purpose,  and  to 
have  the  mine  examined  before  any  of  the  miners  were  allowed  to  enter. 
This  mine  had  a  patent  hoist,  w^ith  safety-springs, or  catches;  the  guides 
being  lined  with  iron  retches  to  catch  the  cage  in  case  the  rope  should 
break. 

Weathersfield  shaft  was  made  the  subject  of  two  visits,  the  second  one 
being  made  in  September,  by  request  of  the  company,  to  advise  as  to 
providing  suitable  covers  and  safety-catches  for  the  cages,  and  for  more 
approved  means  of  egress  in  case  of  fire  at  the  hoisting-shaft.  The  mine 
had  two  openings,  the  air-shaft  being  used  for  an  upcast,  at  the  bottom 
of  which  was  placed  the  ventilating  furnace.  Were  a  fire  to  break  out 
at  a  shaft,  even  with  two  openings,  where  the  second  one  is  an  upcast 
with  a  furnace,  it  is  feared  that  safety  is  not  assured,  and  many  of  the 
miners  contend  that  a  compliance  with  the  statute  requires  that  the  two 
outlets  shall  at  all  times  be  provided  with  apparatus  to  have  the  men  im- 
mediately withdrawn  in  case  Of  accident  to  one  of  them.  I  have  given 
no  opinion  on  this  question,  as  it  will  be  brought  up  in  court  for  settle- 
ment after  the  law  goes  into  force  providing  for  two  outlets.  I  may  say 
here,  however,  that  where  a  ventilating  furnace  is  placed  at  the  bottom 
of  the  hoisting-shaft  there  can  be  no  danger  to  the  men  below  from  fire,  as 
the  smoke  and  gas  would  be  thrown  up  and  not  down.  In  the  other  case, 
a  fire  at  the  main  shaft  would  send  its  smoke  and  gas  down  through  the 
mine,  until  the  increasing  heat  of  the  fire  would  become  greater  than 
the  heat  from  the  furaace  at  the  other  shaft,  when  the  ventilating  cur- 
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rent  would  reverse  itself,  and  the  gas  and  smoke  from  the  furnace  .would 
spread  through  the  mine.  Could  the  miners,  under  such  circumstances, 
reach  the  upcast,  or  furnace  shaft,  put  out  the  fire,  and  escape  to  the  sur- 
face before  being  asphyxiated  by  the  deadly  furnace  fumes  ?  If  a  second 
opening  does  not  assure  safety  in  such  cases,  neither  would  a  third  one, 
even  if  it  had  no  furnace,  and  were  a  downcast  shaft ;  for  the  gases  from 
the  fire  of  the  burning  buildings  and  those  from  the  furnace  shaft  would 
find  their  way  to  the  miners  as  surely  and  as  speedily  in  the  one  case  as 
the  other,  though  the  miners  would  have  less  danger  in  escaping  to  day 
when  they  reached  the  bottom  of  the  third  shaft.  There  is  only  abso- 
lute safety  when  the  second  opening  is  the  downcast,  or  if  the  upcast 
when  other  means  of  producing  a  current  of  air  are  applied  than  by  the 
furnace. 

Tlie  Weatherafield  mine  is  opened  at  the  end  of  an  old  abandoned 
mine,  whose  pillars  are  withdrawn,  and  which  has  fallen  in,  in  many 
places,  to  the  surface.  In  wet  weather  the  old  works  are  filled  with 
water,  but  they  are  dammed  back  from  the  working  mine  by  a  strong 
wooden  dam,  built  in  the  form  of  an  obtuse  angle,  to  resist  the  pressure 
of  the  water.  Some  of  th^  miners  expressed  alarm  for  their  safety  in 
case  the  dam  should  burst;  but  a  careful  examination  of  the  work  showed 
that  there  was  no  danger  from  it.  There  might  be  danger  from  holing 
into  the  abandoned  mine  filled  with  water,  and  this  proves  the  necessity 
of  preserving  the  maps  of  abandoned  mines.  There  is  no  map  of  the 
old  mine  in  existence,  so  far  as  I  am  aware ;  but  the  long,  serpentine 
swamps  in  which  the  coal  lies  lead  the  new  workings  away  from  the 
old  ones,  and  a  horse-back,  whose  course  is  well  understood,  serves  as  a 
sort  of  boundary,  or  separating  line.  I  take  pleasure  in  saying  that  the 
general  superintendent  of  the  mine,  Mr.  Card,  as  also  the  mine  boss,  Mr. 
Thomas  Morris,  were  alike  desirous  of  making  every  thing  safe,  as  the 
law  requires.  Mr.  Morris  contended  for  construction  of  a  traveling- way, 
in  the  form  of  a  slope,  for  the  ingress  and  egress  of  the  miners. 

Having  been  requested  to  virit  one  of  the  mines  of  Jackson  county,  I 
passed  a  week  there  about  the  last  of  April  and  beginning  of  May,  and 
examined  all  the  shaft  mines  of  the  county.  All  the  mines  in  the  neigh- 
borhood of  Jacksontown  are  opened  on  the  lower  coal,  the  equivalent  of 
the  Mahoning  valley  coal.  The  mines  are  all  shafts,  but  none  of  them 
exceed  ninety  feet  of  depth.  Little  of  the  coal  is  shipped,  it  being 
mainly  used  in  the  furnaces  at  home.  In  none  of  the  mines  were  there 
more  than  thirty-five  men  at  work,  and  all  of  them  were  well  opened 
out.     In  every  one  there  were  ladder-ways  for  the  men  to  get  out  and  in 
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at  pleasure,  and  all  have  two  or  more  openings.  They  were  all  in  good 
order.     The  miners  blast  the  coal. 

The  Milton  shaft,  eighty  feet  deep,  three  miles  from  Hamden,  and 
twelve  miles  from  Jackson,  a  new  mine,  had  but  one  opening,  and  the 
miners  were  afraid  of  fire.  The  stalk  of  the  engine-boiler  on  top  was 
placed  too  near  the  engine-house  for  safety;  a  mistake,  made  at  most  new 
works,  and  for  which  more  than  one  company  has  had  to  pay,  in  the  de- 
struction by  fire  of  all  the  wooden  structures  around  and  on  top  of  the 
shaft. 

The  coal  of  this  mine  is  higher  up  in  the  measures,  answering  to  the 
Hill  coal  of  the  Geological  Survey.  The  floor  of  the  seam  is  more  even 
and  regular,  and  the  entries  of  the  mine  were  made  straight  and  double, 
so  that  ventilation  may  be  made  good  at  all  times. 

I  find  that  by  giving  a  detailed  description  of  the  condition  of  every 
mine,  the  report  will  be  made  unusually  long.  As  it  will  serve  the  pur- 
pose of  the  law^  to  give  a  mere  general  statement  of  their  condition  and 
manner  of  working  (for  in  many  cases  one  mine  is  so  nearly  the  coun- 
terpart of  another  that  it  is  mere  repetition),  I  will  only  go  into  details 
in  cases  where  improvements  are  provided  or  are  in  progress,  as  to  min" 
ing  and  ventilation,  or  in  the  application  of  machinery. 

I  made  several  visits  to  the  Sodom  slope,  for  the  purpose  of  making  ex- 
periments in  splitting  the  air,  and  latterly  because  of  complaint  that 
the  ventilation  was  defective  at  the  working  faces.  The  air  of  this  mine 
was  split  into  two  streams;  by  measurement  it  was  found  to  equal  6,680 
cubic  feet  per  minute  as  it  passed  along  in  one  current,  and  9,558  cubic 
feet  when  divided  into  two  currents,  the  larger  stream  measuring  5,770 
feet,  and  the  smaller  one  3,780  feet.  There  was  no  regulator  in  use,  and 
the  division  was  suggested  more  as  an  experiment  than  otherwise.  Its 
results  were  so  satisfactory  that  it  was  retained  as  an  improvement. 

Immediately  after  the  act  went  into  force  regulating  mines  and  min- 
ing, this  company  went  to  work  and  applied  a  speaking  tube  in  the 
slope,  but  it  was  found  defective  in  practice ;  the  human  voice  could  not 
be  distinctly  heard  and  understood.  The  size  of  the  tube  was  one  inch 
diameter  gas-pipe;  the  length  of  the  slope  four  hundred  and  twenty  feet. 
Having  allowed  reasonable  time  to  all  the  coal  companies  to  provide 
tubes,  and  finding  that  they  were  neglecting  to  do  so,  I  notified  the  more 
prominent  operators  of  the  Mahoning  valley  last  September  to  have 
them  put  in. 

Inch  gas-])ipes  will  not  serve  any  purpose  at  depths  below  two  hundred 
and  forty  feet.  In  the  anthracite  mines  of  Pensylvania  galvanized  gas- 
pipe  is  used.     For  depths  of  four  hundred  feet,  tubes  of  two  and  one-half 
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inch  diameter  are  sometimes  applied,  but  two-inch  pipe  is  more  generally 
applied,  even  to  depths  of  six  hundred  feet.  Smoothness  of  surface  de- 
cides the  power  of  carrying  sound,  for  friction  hinders  its  passage,  as  it 
hinders  the  passage  of  water  or  air.  In  England  gutta-percha  tubing  is 
in  use,  but  it  is  very  expensive.  All  the  mines  of  Ohio  can  have  suitable 
speaking  tubes  fixed  in  shafts  and  slopes  by  applying  two-inch  galvanized 
gas- pipe. 

On  my  lj»st  visit  to  the  Sodom  mine,  on  finding  defective  ventilation 
prevailing,  I  notified  the  lessee  of  the  mine,  Mr.  Dan  Smith,  of  the  fact, 
and  requested  an  improvement  in  the  air.  Mr.  Smith  replied  "  that  he 
was  sorry  to  state  that  he  diifered  with  me  on  this  point;  he  always  took 
a  great  deal  of  interest  in  the  working  of  the  mine,  and  there  had  not 
been  a  single  instance  of  a  miner  losing  a  day  on  account  of  bad  air, 
while  the  air-courses  are  always  kept  up  as  close  as  they  can  be  without 
a  great  deal  of  unnecessary  and  useless  expense."  I  copy  this  extract 
from  Mr.  Smith's  letter,  as  showing  the  sul)tf'rfuge  by  which  an  evasion 
of  the  law  is  sought.  Mr.  Smith,  who  is  a  practical  miner  and  an  ex- 
perienced colliery  manager,  ought  to  know,  and  does  knotOy  that  the  influ" 
ence  of  defective  ventilation  is  not  direct  where  there  is  no  accumulation 
of  fire-damp;  that  while  men  are  losing  no  time,  they  may  be  dying  by 
inches;  that  they  may  go  in  for  a  few  years,  working  every  day,  and  then 
die,  or  become  utterly  unfit  to  work  in  even  good  air,  from  the  efltects  o^ 
wasted  lungs,  resulting  from  breathing  an  atmosphere  deprived  of  its  due 
proportion  of  oxygen  by  the  form?ition  of  carbonic  acid  gas  (black-damp). 

It  is  no  guarantee  that  a  mine  is  well  ventilated  because  there  is  a 
sufficient  volume  of  air  going  in  at  the  downcast,  and  passing  out  through 
the  upcast.  There  may  be  many  times  the  amount  of  air  passing  through 
in  this  manner  that  is  actually  necessary,  and  yet  the  miners  be  gasp- 
ing for  breath  at  the  working  faces.  The  distribution  of  the  air  is  of 
equal  importance  to  the  creation  of  the  current,  and  no  working  place  is 
fit  for  the  abode  of  the  miner  where  his  lamp  will  not  burn  with  clear- 
ness, though  a  perfect  hurricane  of  wind  maybe  blowing  along  the  main 
air-course  all  the  year  round. 

Miners  may  not  lose  time,  perhaps  cannot  afford  to  lose  time,  in  a  foully 
ventilated  mine,  as  individuals;  and  sinele  complaints  may  be  considered 
sufficient  ground  for  discharge,  but  nature  will  break  out  in  time.  Miners 
work  on,  fearing  if  they  complain  they  will  be  told  to  go  elsewhere — ^to 
take  their  tools  and  leave.  They  work  on,  till  the  power  of  endurance 
having  become  exhausted,  they  get  up  a  strike  for  higher  wages,  or  for 
the  redress  of  some  other  grievance,  real  or  imaginary,  and  then  the  oper- 
ators lose  fifty-fold  the  supposed  "  unnecessary  and  useless  expense "  of 
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driving  air-ways.  It  is  an  easy  matter  to  pass  along  the  rooms  of  a  mine 
in  the  early  part  of  the  day,  before  the  atmosphere  has  become  fouled, 
but  it  is  not  so  pleasant  to  work  all  day  in  an  entry  or  room  where  every 
afternoon  there  is  so  little  oxygen  in  the  air  that  the  miner's  lamp  can 
only  be  kept  in  by  being  hung  on  a  post,  or  on  the  pillar  side,  with  the 
spout  downward. 

On  the  reception  of  Mr.  Smith's  letter  I  wrote  him  again,  to  the  effect 
that  the  air  must  be  improved,  and  wrote  to  the  owners  of  the  mine,  who 
promised  to  make  inquiry  into  the  cause  of  complaint,  and  have  it  re- 
moved. In  cases  of  this  character  I  will  always  have  the  air  of  a  number 
of  miners'  work-places  analyzed,  to  show  the  deleterous  ingredients  of 
which  it  is  composed,  before  resorting  to  extreme  measures  to  have  the 
law  in  its  spirit  complied  with. 

I  found  that  some  of  the  miners  of  this  slope  were  in  the  habit  of  rid- 
ing upon  the  loaded  cars  in  coming  up  the  slope.  I  got  the  names  of  a 
few  cases,  and  notified  the  parties  that  all  future  violations  in  this  mat- 
ter would  be  dealt  with  according  to  law.  This  had  the  effect  of  stopping 
a  practice  fraught  with  danger  only  to  the  workmen  themselves,  by  their 
own  disregard  of  personal  safety. 

The  Vienna  slope  (Shoo-Fly),  the  Love  bank,  the  Halladay  bank,  the 
Osburne  shaft,  and  the  Burnett  slope,  are  mines  controlled  by  one  com- 
pany, in  each  of  which  there  is  the  ordinary  bank  boss,  but  the  boss  of 
the  Foster  shaft,  of  the  same  company,  has  an  overseeing  charge  over  all, 
except  in  the  case  of  the  Burnett  slope.  This  plan  is  prevalent  in  En- 
glish mines,  the  head  boss  being  called  the  viewer,  who  is  in  general 
cases  a  person  of  good  education  and  a  practical  mining  engineer,  and 
whose  duties  are  given  to  surveying  and  mapping  the  mines,  and  in 
directing  the  ventilation.  Such  viewers  are  brought  u\)  to  the  work  from 
boyhood,  being  taken  in  charge  by  old  and  experienced  engineers,  who 
teach  them  from  practical,  every-day  experience,  the  requirements  of 
mining,  etc. 

The  Shoo-Fly  bank  needed  improvement  in  its  ventilation;  it  had  a 
badly  constructed  furnace,  which  was  also  too  small  for  the  work  required 
of  it.  The  Halladay  bank,  a  new  mine,  had  very  inferior  means  of  mak- 
ing wind,  there  being  nothing  but  an  iron  basket  filled  with  coal,  making 
scarcely  greater  heat  than  an  ordinary  house  grate;  but  the  air  was  well 
carried  around  the  mine,  and  there  was  no  complaint.  The  company 
propose  to  erect  a  spacious  furnace  for  moving  air,  to  be  in  operation  in 
the  spring.  The  Love  bank  and  the  Burnett  bank  were  opened  on  the 
same  basin  or  swamp,  and  will  work  through  on  each  other.  The  Love 
bank  had  but  one  opening,  and  was  aired  by  a  small  shaft  sunk  on  the 
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slope,  from  which  a  wooden  partition  was  carried  to  the  bottom  for  the 
return  uir.  At  the  bottom  of  this  shaft,  immediately  on  the  side  of  the 
pas?ag(j-\vay  of  the  slope,  there  was  a  ventilating  furnace ;  it  was  more 
securely  constructed  than  such  arrangements  are  generally,  and  there 
was  no  dread  of  fire.  The  Burnett  bank,  also  a  slope,  had  two  openings. 
When  communication  is  made  between  these  two  mines  it  will  throw  a 
great  part  of  the  workings  of  each  near  the  main  air-passage,  and  if  ad- 
vantage is  taken  of  the  means  of  ventilation  provided,  there  need  be  no 
complaints  of  bad  air  in  future.  The  Osburne  shaft  was  sunk  at  the  end 
of  an  old  mine,  since  abandoned,  and  was  not  as  well  aired  as  it  should 
have  been.  Part  of  the  workings  had  crushed,  the  pillars  having  been 
left  too  weak  for  the  support  of  the  superincumbent  strata,  and  a  good 
deal  of  leakage  of  the  air  was  had. 

I  found  an  exceptionally  well  ventilated  mine  in  the  Tod  and  Wells 
shaft.  Although  this  was  an  old  mine,  and  the  air  had  to  be  carried 
through  many  a  devious  path  in  the  line  of  workings,  etc.,  the  current 
was  carried  along  in  a  strong  and  vigorous  stream,  without  leakage,  and 
made  to  sweep  all  the  workings.  The  boss  did  not  appear  to  possess  any 
undue  intelligence  ovtr  his  brother  overseers,  but  he  took  pride  in  the 
ventilation  of  the  mine.  All  his  movements  were  of  a  timely  character, 
in  repairing  leakages,  building  and  overhauling  stoppages.  This  was 
one  of  the  very  few  cases  in  the  Mahoning  valley  where  a  sweeping  cur- 
rent of  air  was  maintained  at  the  end  of  an  air-course.  And  all  this  was 
done  without  costing  the  company  an  additional  dollar  for  ventilation. 

Another  mine  provided  with  good  ventilation  in  all  its  working 
places  was  found  in  the  Brodkfield  slope.  This  is  the  most  extensive 
mine  of  the  Mahoning  valley.  The  coal  dips  away  from  the  slope,  neces- 
sitating the  cutting  of  drains  and  the  sinking  of  several  pumping- shafts 
to  discharge  the  waters  of  the  mine.  At  the  bottom  of  one  of  the  pump- 
ing-shafts  there  is  a  Cooper  steam-pump,  with  eight-inch  barrel  and  three 
steam  boilers.  The  heat  from  the  boiler  furnaces,  the  boilers  themselves, 
and  the  exhaust  steam  all  enter  into  the  work  of  purifying  the  air  of  the 
mine,  producing  a  powerful  ventilating  draft;  and  all  this  air  is  well 
husbanded,  and  made  to  sweep  the  mine,  air-courses  being  driven,  in 
every  case,  alongside  of  the  entries.  In  one  place  in  this  mine  a  watei^ 
drain  is  cut,  nineteen  feet  deep,  and  there  is  a  hill  forty-five  feet  high. 
The  mine  is  very  extensive,  having  been  running  for  twelve  years,  and 
shows  no  sign  of  exhaustion.  Most  of  the  coal  has  to  be  blasted.  The 
coal  generally  occupies  extended  plains,  instead  of  being  found  in  ser- 
pentine swamps. 

There  are  nearly  forty  different  mines  in  the  Mahoning  valley.    They 
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were  all  personiilly  inspected,  except  such  as  were  idle  at  the  date  of 
visit,  and  visits  were  made  to  all  of  them.  Of  those  examined  of  which 
no  mention  is  made  in  this  sketch,  they  were  found  without  serious 
cause  of  complaint  or  defects,  which,  when  pointed  out,  were  corrected, 
or  assurance  given  that  they  would  be  corrected. 

STEUBENVILLE   DISTRICT. 

The  mines  of  this  district  are  all  shaft  openings,  and  are  the  deepest 
in  the  State.  They  are  opened  on  the  highest  seam  of  the  lower  Coal 
Measures — being  Coal  No.  7  of  Dr.  Newberry's  survey — the  first  bed  im- 
mediately below  the  Pittsburgh  coal,  from  which  it  is  separated  by  sev- 
eral hundred  feet  of  strata.  The  coal  is  usually  about  four  feet  of  thick- 
nees,  though  it  sometimes  rises  to  six  and  eight  feet;  and  it  thins  down 
to  two  feet  four  inches  at  ©ne  mine.  The  thickening  of  the  coal  above 
four  feet  is  due  to  the  reunion  of  two  coals — a  higher  seam  of  from  one 
foot  to  two  feet  of  thickness  uniting  with  the  four-feet  bed.  At  the 
mines  of  the  Steuben ville  Coal  and  Iron  Company,  located  at  Steuben- 
ville,  the  upper  coal  sometimes  comes  down  upon  the  regular  four-feet 
seam,  making  it  from  four  and  a  half  to  ^ve  feet  thick.  The  union  is 
made  without  a  trace  of  any  clay  or  other  parting  between  them,  and  is 
perfect.  At  other  points  in  the  same  mine  the  thin  coal  diverges  up- 
ward, till  seventeen  feet  of  strata  are  found  between  the  two  coals. 
Going  down  the  Ohio  River  to  Mingos,  three  miles  from  Steubenville, 
the  upper  coal  is  separated  from  the  other  by  forty-seven  feet  of  strata; 
while  four  miles  below  Mingos,  at  the  Rush  Run  shaft,  the  two  coals  are 
together,  forming  one  seam  of  seven  and  eight  feet  of  thickness.  At  this 
mine,  as  at  Steubenville,  they  sometimes  separate  and  diverge. 

I  made  two  visits  to  the  mines  of  this  district,  but  did  not  examine  all 
of  the  inside  workings  of  every  mine,  some  of  them  being  idle  at  the 
date  of  visit. 

The  Rush  Run  shaft  is  two  hundred  and  fifty  feet  deep,  and  is  operated 
by  a  single  shaft,  there  being,  as  is  usual  in  such  cases,  a  wooden  parti- 
tion in  the  shaft  to  form  upcast  and  downcast  compartments.  The  mine 
is  ventilated  by  furnace  power,  there  being  two  good  furnaces  at  the  bot- 
tom of  the  shaft ;  it  makes  fire-damp  (as  all  the  mines  opened  on  this 
coal  do)  more  abundantly  than  any  other  district  in  the  State.  The 
workings  are  well  ventilated,  and  the  mine  is  examined  every  morning 
by  a  safety-lamp  before  any  of  the  workmen  are  allowed  to  go  down  the 
shaft.  While  the  mine  is  working  regularly,  and  the  ventilation  kept 
up,  fire-damp  is  seldom  seen  in  the  mine,  being  diluted  and  carried  away 
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by  the  circulating  current  of  air  as  soon  as  it  is  evolved  from  the  coal 
strata. 

This  mine  came  near  being  the  scene  of  a  fatal  explosion  last  spring. 
The  explosion  occurred,  but,  fortunatety,  there  was  no  one  in  the  mine, 
the  blast  occurring  at  three  o'clock  in  the  morning.  Early  in  last  May, 
as  two  miners  were  descending  the  shaft  in  the  cage,  a  loose  mass  of  rock 
fell  out  of  the  side  of  the  shaft,  but,  fortunately,  missed  the  miners.  In 
its  descent  it  struck  and  broke  some  of  the  pipes  of  the  pump,  and 
knocked  out  part  of  the  wooden  partition  used  for  ventilation.  The  mine 
boss,  a  man  of  experience  in  the  fiery  districts  of  the  English  mines, 
immediately  had  the  ventilating  furnaces  put  out  and  all  the  miners  re- 
moved from  underground.  It  required  a  period  of  seventy-two  hours  to 
repair  the  pumps  and  ventilation,  during  which  time  the  air  of  the  mine 
lay  dead,  and  all  the  fire-damp  of  the  mine  given  off  in  the  interval  was 
accumulated  below.     The  furnaces  were  lit  up  in  the  evening. 

So  abundantly  had  the  iire-damp  accumulated,  that  it  returned  to  the 
furnace  undiluted  by  the  fresh,  newly  introduced  air,  and  in  passing 
over  the  fire  exploded  with  great  force,  dashing  out  the  wood-work  of  the 
shaft,  and  throwing  it  out  of  the  pit's  mouth.  The  earth  shook  with 
the  force  of  the  explosion.  The  mine  was  set  on  fire,  and  descent  was 
made  impossible ;  but  as  there  were  only  two  mules  in  the  mine,  it  was 
unnecessary.  Safety  lay  in  closing  up  the  mine  and  depriving  the  lire 
of  air.  This  was  immediately  done,  a  solid  wall  of  clay  four  feet  thick 
and  perfectly  air-tight  being  built  in  the  shaft.  The  mine  was  left  in 
this  condition  for  several  months,  when,  on  being  opened,  there  was 
found  no  fire  below,  but  so  freely  had  the  fire-damp  accumulated  that  the 
mine  was  one  vast  magazine  of  gas,  exploding  in  the  safety-lamp  in  the 
shaft  at  its  very  mouth. 

This  explosion,  although  unharmfulof  human  life,  shows  the  danger  in 
risking  anything  with  fire-damp.  Though  the  boss  could  not  believe  the 
fire-damp  would  return  to  the  furnace  at  the  point  of  an  explosive  mix- 
ture, it  would  have  been  the  part  of  prudence  to  have  had  the  foul  air 
removed  before  the  furnace  was  put  in  operation  at  all.  This  could  have 
been  done  by  the  application  of  the  waterfall,  as  water  was  at  hand  in 
any  quantity. 

The  shaft  of  the  Mingo  Iron  Works  Company  has  very  superior  ar- 
rangements for  ventilation,  though  the  shaft,  like  that  of  Rush  Run,  has 
but  one  opening.  The  furnace  of  this  mine  is  a  "  dumb  furnace,"  and  is 
so  arranged  that  an  explosion  of  fire-damp  by  the  return  current,  charged 
with  an  explosive  mixture  at  the  furnace,  can  not  occur.  The  return 
current  of  air,  instead  of  passing  over  the  fire,  is  carried  above  the  fur- 
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nace  and  delivered  into  the  air-shaft,  fresh  air  from  the  downcast  being 
carried  directly  to  tlie  furnace  to  support  the  eoml)ustion  of  the  fire. 
Had  a  furnace  of  this  structure  been  in  operation  at  the  Rush  Run  shaft 
there  could  have  l)een  no  explosion. 

Tlie  arch  of  the  Minjro  shaft  furnace  is  twenty-four  feet  long,  and  the 
fire-arch  thirty  feet.  On  top  of  the  shaft  there  is  built  a  fine  brick 
structure,  over  tlie  upc'ai^t  air-way,  of  six  feet  diameter  and  forty  feet  of 
height,  to  assist  the  ventilation.  The  inside  workings  of  the  mine  are 
laid  oil'  with  the  object  of  having  a  full  sii])ply  of  iiir  at  the  working 
faces  at  all  times.  Every  thing  is  done  on  aj)proved  mining  plans,  except 
that  a  second  opening  has  not  been  provided,  but  there  have  been  no 
returns  made  for  this  outlay,  for  the  mine  was  opened  on  thin  coal,  which 
would  not  pay  the  cost  of  mining.  The  company  have  driven  in  all 
directions  in  hopes  of  lindin'r  a  thicker  field,  and  at  the  date  of  my  last 
visit  to  this  district  believed  themselves  to  be  on  the  point  of  success. 
As  the  c(»al  is  at  least  six  feet  thick  at  Rush  Run,  a  few  miles  down  the 
river,  and  four  feet  thick  a  mile  or  so  uj»  the  river,  there  can  be  no  doubt 
but  that  better  fortune  awaits  this  adventurous  and  public-spirited  com- 
pany. 

The  two  mines  of  the  Steuben vi He  Coal  and  Iron  Company,  at  Steu- 
ben ville,  are  worked  through  on  eiu.h  other.  The  workings  of  the  old 
mine,  the  Market  Street  shaft,  are  very  extensive,  and  are  carried  for- 
ward on  the  same  system  as  that  prevalent  in  the  county  of  Durham,  in 
England,  the  other  mines  of  the  district  being  also  worked  on  the  same 
plan,  all  the  mine  superintendents  around  Steubenville  being,  originally, 
miners  from  that  coal  district  of  England.  The  Market  Stieet  shaft  and 
the  Htony  Hollow  shaft  are  al)out  a  mile  apart,  the  former  being  the  dowi>- 
cast  jMid  the  latter  the  upcast.  Both  mines  are  under  a  thorough  and 
perf(M't  system  of  ventilation.  There  are  no  complaints  of  bad  air  from 
these  mines.  The  amount  of  current  discharging  itself  at  the  furnace 
was  measured  and  summed  up  thirty-nine  thousand  cubic  feet  per  min- 
ute.    The  air  ways  are  all  large  and  admit  of  the  easy  flow  of  air. 

The  last  shaft  sunk  in  this  neighborhood,  that  of  the  Steubenville 
Furnace  and  Iron  Company,  had  but  recently  reached  coal,  and  the 
hoisting  and  pumping  arrangements  were  not  yet  completed.  The  shaft 
is  sunk  on  a  flat  near  the  Ohio  River,  and  appears  to  have  been  put 
down  in  the  ancient  bed  of  that  stream,  for  though  the  shaft  is  one  hun- 
dred and  eleven  feet  deep,  there  are  only  eleven  or  twelve  feet  of  slate 
cover  over  the  coal,  the  other  one  hundred  feet  being  '* drift''  material. 
The  coal  will,  in  idl  probability,  <lip  as  the  workings  are  advanced  under 
the  steep  bluff  fronting  the  Ohio,  and  cause  a  great  expense  for  pumping 
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and  draining.  There  is  a  rery  general  rule,  to  which  I  have  yet  seen  no 
exception  in  the  State,  that  whether  a  mine  be  a  drift  or  shaft,  or  whether  ' 
it  be  opened  to  the  dip  of  the  strata  or  otherwise,  if  it  be  opened  on  low. 
ground  fronting  a  bluff  the  coal  will  dip  under  the  bluff  for  sonae  distance ; 
and  this  fact  should  caution  the  mining  adventurer  from  sinking  on 
yuch  ground.  The  true  plan  is  to  put  down  a  slope,  cutting  across  the 
strata  so  as  to  get  the  bottom  of  the  shaft  well  under  the  bluff,  or  if  the 
depth  be  too  great  to  make  a  slope  practicable,  then  let  a  perpendicular 
shaft  be  sunk  as  well  back  on  the  brow  of  the  bluff  as  is  convenient  for 
delivering  and  dumping  the  coal. 

There  are  nine  shaft  mines  in  this  district,  all  w«ll  ventilated  and 
superintended.  The  coal  lies  very  fiat  in  the  ground,  admitting  of  square 
and  tastful  work. 

THE    IIOCKENG   VALLEY,  STRAITSVILLE,  AND   SHAWNEE    REGIONS. 

The  coul  mines  of  these  regions  are  all  drift  openings,  with  two  or 
three  exceptions,  and  they  extend  over  part  of  three  counties — Athens, 
Hocking,  and  Perry.  The  coal  ranges  in  thickness  from  six  and  a  half 
to  eleven  feet.  The  workings  are  generally  dry,  the  roof  good,  and  the 
advantages  which  nature  has  provided  for  producing  ventilation  have 
no  equal  in  the  State  or  nation,  or  perhaps  in  the  world.  The  country 
is  every  where  cut  up  by  ravines,  which  cut  out  the  coal,  admitting  sev- 
eral cases  to  almost  every  mine  where  entries  can  be  driven  out  to  day, 
allowing  a  full  sweep  of  air.  The  superintendents  in  charge  of  the 
mines  are  generally  men  who  have  been  brought  up  to  this  kind  of 
mining,  and  never  think  of  getting  air  in  any  other  manner  than  by 
driving  through  the  hill.  It  is  no  uncommon  sight  to  witness  a  half 
dozen  air  entries  in  a  single  mine.  The  air  is  often  allowed  to  diffuse 
itself  as  it  pleases,  uncontrolled  by  furnace  or  other  ventilating  power, 
and  under  no  command  whatever.  Of  late  years,  however,  greater 
attention  has  been  given  to  ventilation,  and  some  of  the  mines  are  now 
provided  with  furnaces,  and  double  entries  have  been  commenced  to 
make  returns  for  the  air  until  an  opening  is  reached  outside  to  sweep 
the  mine  by  a  single  forward  stream. 

The  mines  of  Athens  county  and  the  Hocking  valley  are  situated  on 
both  sides  of  the  Hocking  River,  on  the  line  of  the  Columbus  and  Hocking 
Valley  Railroad,  commencing  at  Haydenville  and  reaching  to  Chaun- 
cey,  a  distance  of  fifteen  miles.  There  are  thirteen  different  companies 
operating,  mining  coal  from  upwards  of  twenty  coal  mines.  The  mines 
at  Chauncey  and  Salina,  both  shaft  openings,  each  above  one  hundred  feet 
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of  depth,  do  not  ship  coal,  and  employ  only  a  few  miners.    Both  of  these 
mines  have  been  long  in  operation  and  are  opened  in  splendid  coal. 

The  shaft  of  Hamle3''s  Run  was  examined  in  the  spring  by  request  of 
one  of  the  miners  working  there,  who  complained  of  bad  air,  and  his 
complaint  was  well  founded,  for  there  was  no  proper  means  applied  for 
getting  air  into  the  mine.  The  workings  were  nearly  new,  and  there 
was  a  partition  in  the  shaft  (it  had  but  one  opening)  for  ventilation,  and 
a  steam-pump  also,  the  exhaust  from  which  was  intended  for  rarefaction, 
but  the  partition  was  leaking,  and  the  heating  power  of  the  exhaust 
steam  too  ineffectual  for  any  lesult.  The  exhaust  pipe,  initead  of  being, 
at  the  bottom  of  the  upcast,  where  it  would  have  been  of  some  service, 
was  carried  well  up  tho  sliaft  before  the  steam  was  discharged.  I  sug- 
gested the  closing  up  of  tlie  leaks  in  the  partition  and  the  discharge  of 
the  steam  at  the  bottom  of  the  upcast  as  an  improvement,  until  an  air- 
shaft  was  sunk,  the  sinking  of  which  was  then  in  contemplation. 

This  shaft  is  sunk  in  low  ground,  in  what  must  have  been  at  one  time 
the  bed  of  the  Hocking  River,  for  there  is  no  roofing,  except  a  few  feet  of 
soft  and  rotten  shale,  over  the  coal,  while  the  shaft  is  sixty-five  feet  deep. 
It  is  sunk  on  the  high  ground  of  the  coal  (which  dips  offunder  the  hill), 
and  has  caused  a  great  waste  of  money  pumping  and  bailing  water.  New 
mining  operators  are  tempted  to  choose  the  low  ground  on  which  to  sink, 
as  it  is  the  most  promising  to  view ;  but  the  practical  miner,  acquainted! 
with  the  inequalities  of  the  coal  floor,  and  of  the  fact  that  the  dip  is 
always  under  the  bluff,  would  advise  against  choosing  such  a  place,  as 
fraught  with  expense  to  the  mine  after  the  coal  has  been  reached. 

All  the  mines  above  this  shaft  on  the  Hocking  River  are  level-free,  and 
are  drift  mines,  the  rise  of  the  coal  being  south  and  west.  The  mines 
are  all  provided  with  two  openings,  and,  in  general  cases,  are  well  t^n- 
tilated.  Sometimes  the  workings  of  a  butt  entry  are  suffering  for  i9l(nt 
of  air,  because  the  entry  has  not  been  got  out  to  daylight.  In  the  mines 
where  the  conditions  are  against  getting  through  the  hill  before  the  air 
becomes  too  foul  for  work,  an  air  course  is  driven  from  one  butt  ent*^  to 
another  for  a  circulation.  By  driving  double  entries  there  could  be  fresh 
air  kept  up  to  the  faces  all  the  time,  and  there  would  be  no  more  cost  in 
driving  two  entries  on  parallel  lines  than  in  driving  an  air-course,  which 
is  simply  an  entry  costing  the  same,  if  not  more,  money— for  men  must 
be  paid  extra  for  working  in  bad  air  so  far  in  the  fast. 

The  mines  of  W.  B.  Brooks  Sz  Son,  particularly  those  on  **  Section  19.' 
in  Hocking  county,  were  in  most  excellent  order  for  getting  air  along. 
There  are  seven  different  openings  from  which  coal  is  hauled,  four  of 
which  arc  opened  in  the  butts  of  the  coal,  and  all  are  driven  out  tlirough 
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the  hill.  The  other  mines  have  each  air-passages  directly  forward.  Na- 
ture has  done  every  thing  which  the  hand  of  man  could  desire  to  assist 
the  practical  miner,  and  it  is  gratifying  to  see  her  advantages  taken,  for 
all  these  air  arrangements  have  been  made  with  prudent  forethought, 
and  with  the  desire  of  having  every  thing  in  accordance  with  approved 
mining  experience.  So  complete  are  the  arrangements  for  mining  and 
shipping  coal  of  Messrs.  Brooks  &  Son,  that  two  thousand  tons  daily 
could  be  sent  to  market  were  a  call  made  for  the  amount. 

During  the  progress  of  the  miners'  strike  of  last  spring  in  these 
regions,  a  band  of  miners,  fifty  or  sixty  in  number,  conceived  the  idea  of 
opening  a  mine  of  their  own  on  a  sort  of  co-operative  plan.  With  this 
object  in  view,  a  company  comprising  fifty- seven  members  was  organ- 
ized on  the  9th  of  July  last,  under  the  name  of  the  Nelsonville  Mining 
Company.  Each  member  took  one  share  of  five  hundred  dollars.  They 
leased  an  eighty-four-acre  tract  of  coal  land  just  below  the  village  of 
Nelsonville,  and  forthwith  commenced  operations,  having  elected  John 
F.  Welch  president  and  superintendent,  and  A.  Poston  treasurer.  By 
the  13th  of  August  they  commenced  shipping  coal  by  canal,  and  by  rail- 
road on  the  29th  of  the  same  month,  having  built  more  than  a  half  mile 
of  railroad,  with  an  embankment  averaging  six  feet  high,  building  also 
a  very  substantial  bridge  over  the  canal.  At  the  time  of  my  visit  to  the 
mine  in  last  October,  the  company  was  shipping  one  hundred  and  eighty 
tons  of  coal  daily,  and  were  increasing  their  trade,  having  more  orders 
than  they  were  able  to  fill. 

The  mine  is  opened  up  in  approved  manner,  and  the  workings  have 
been  advanced  with  skill  and  prudence,  communication  having  already 
been  provided  with  another  mine  for  ventilation.  It  is  to  be  hoped  that 
this  enterprise,  so  auspiciously  begun,  will  prove  a  success.  Many  move- 
ments of  this  character  have  sprung  up  among  workingnicn  in  various 
places  in  the  Union,  most  of  which  have  ended  in  failure  for  want  of 
business  ability  to  guide  and  direct  the  concerns,  and  because  of  an  un- 
warranted spirit  of  fault-finding  among  the  mass.  The  following  is  the 
form  of  lease  of  this  company : 

THIS  AOBBBXBNT, 

Made  and  entered  into  this day  of ,  A.D.  187  ,  by  and  between  Ashford 

Poeton,  Charles  Robbins,  John  F.  Welch,  and  William  Pbston,  all  of  Nelsonville, 

Athens  county,  and  State  of  Ohio,  parties  of  the  first  part,  and ,  party  of  the 

second  part: 

Witne$aeiht  That  the  parties  of  the  first  part,  for  and  in  consideration  of  the  cove- 
nants and  agreements  hereinafter  mentioned,  have  let  and  leased,  and  doth  hereby 
let  and  lease,  onto  the  said  party  of  the  second  part,  heirs  or  executors,  for  mining  coal 
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for  ten  years,  more  or  leas,  until  the  coal  therein  is  all  mined  and  exhaasted,  the  equal 
and  undivided  one  hundredth  (100)  part  of  that  eighty-four-acre  lot  of  coal  land,  being 
a  subdivision  of  the  Watkins  lands  adjoining  the  village  of  Nelsonville,  and  recently 
purchased  by  the  said  parties  of  the  first  part  from  £.  H.  Moore  and  others,  of  Athens, 
Ohio,  together  with  the  right  of  way  for  shipping  coal  to  the  canal  and  railroad,  and 
all  the  timber  on  the  premises  necessary  for  bank  use,  track,  screen,  hoppers,  etc. 
The  share*  hereby  leased  and  conveyed,  with  the  privileges  attached,  valued  at  five 
hundred  dollars,  and  the  said  parties  of  the  first  part  hereby  agree  and  bind  them- 
themselves  to  the  party  of  the  second  part  that  they  will  each  take  a  like  share,  and 
will  each  do,  and  perform,  and  be  governed  in  all  respects  according  to  the  obligations 
and  covenants  herein  imposed  upon  the  party  of  the  second  part  In  consideration 
whereof,  the  party  of  the  second  part  hereby  agrees  and  binds  himself,  his  heirs, 
executors,  and  assigns,  to  the  said  parties  of  the  first  part,  that  he  will  commence 
work  on  the  premises  immediately ;  he  will  work  faithfully  and  to  the  best  advantage 
in  opening  and  preparing  the  track,  screen,  hoppers,  etc.,  at  two^  dollars  per  day, 
until  mining  operations  shall  commence,  and  thereafter  to  mine  the  coal  in  a  proper 
and  skillful  manner,  and  to  deliver  the  same  into  boat  or  car,  as  the  case  may  be,  lor 
whatever  is  or  may  be  the  ruling  price  for  digging  coal  in  the  valley  at  the  time ;  to 
pay  to  parties  of  the  first  part  sixty  cents  per  one  hundred  bushels  of  coal,  rent  for 
all  the  coal  mined  under  this  lease ;  to  mine  and  take  out  the  full  proportion  of  four 
hundred  thousand  bushels  of  coal  the  first  year  after  mining  commences,  and  of  five 
hundred  thousand  bushels  each  succeeding  year  during  this  lease,  according  to  the 
number  of  leases  taken ;  to  settle  and  pay  the  rent  each  and  every  thirty  days,  and  if 
not  paid  within  ninety  days  this  lease  shall  be  forfeited ;  and  to  leave  in  the  hands  of 
the  treasurer  of  the  company  fifty  per  cent,  of  all  wages  accruing  to  said  party  of  the 
second  part  under  this  lease,  until  the  five  hundred  dollars  is  paid,  or  until  the  mine 
is  out  of  debt  and  self-sustaining,  and  such  per  cent,  thereafter  as  may  l>e  agreed  upon 
by  the  parties  at  interest,  to  defray  contingent  enpenses ;  and  not  sell  or  transfer  this 
lease  without  permission  given  by  a  two-thirds  vote  of  all  the  parties  in  interest  who 
may  be  present  at  a  meeting  for  that  purpose,  after  due  notice  given.  It  is  further 
agreed  by  the  parties,  and  made  a  part  of  the  contract,  that  no  rent  shall  be  charged 
for  entry  cool,  where  the  entry  is  nine  feet  wide  or  less,  and  that  all  the  parties  to 
this  contract  shall  share  equally  in  all  the  profits  and  losses  of  this  mining  association, 
according  to  their  respective  interests  therein,  and  that  all  moneys,  property,  or  fix- 
tures belonging  to  the  concern  at  the  end  of  this  lease,  except  the  real  estate,  shall  be 
equally  distributed  in  like  manner ;  and  that  if  the  party  of  the  second  part  shall  at 
any  time  fail  or  refuse  to  comply  with  any  of  the  provisions  of  this  lease,  or  to  per- 
form any  obligation  or  any  covenant  herein  expressed  or  provided,  such  fiulure  or 
neglect,  unless  clearly  providential  and  unavoidable,  shall  be  a  forfeiture  of  this  lease* 
together  with  all  privileges,  payments,  or  emoluments  arising  therefrom. 

This  lease  is  not  to  be  construed  to  indue  any  of  the  surface  except  what  will  be 
necessary  for  hoppers  and  tracks. 

In  witness  whereof,  the  parties  aforesaid  have  hereunto  set  their  hands  and  seals 
the  date  above  written. 
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B^^BNDITURBS  IN  OPENING   THB  MINES. 

Bailroad  iron,  froR^,  switches,  etc $2,565  58 

Trails,  spikes,  etc,  for  same 931  65 

Screen-irons,  etc 348  30 

Freight  on  iron,  etc 186  60 

Total  cost  of  iron.. $4,082  23 

Grading,  as  per  contracts 1,108  30 

Cost  of  railroad  cars $6,000  00 

Cost  of  bank  and  canal  cars 1,521  27 

Total  cost  of  cars 7,521  27 

Bnilding  canal  bridge,  as  per  contract , 360  00 

Wire  rope,  windlass  for  bridge 101  40 

Timber  and  lumber,  as  per  varioos  bills 553  90 

Engineering 30  00 

Railroad  ties  bought 75  00 

Brick,  and  work  on  scale  pit 202  90 

Hardware  bills. 160  60 

Track  scales 1,100  00 

Labor  of  men  and  teams  in  July $1,678  00 

"  "  "       August 1,18100 

"  "  "       September 486  50 

ToM  cost  of  labor 3,345  (^^ 

Total  cost  of  construction^ $18,580  60 

The  mines  of  the  Btraitsville  district  are  opened  in  the  same  seam  of' 
coal  as  that  of  Nelsonville,  but  it  is  several  feet  thicker  at  Straitsville, 
averaging  fully  ten  feet  of  minable  ooal.    The  same  surface  conditions-^ 
admitting  of  the  mines  being  driven  outside  to  day  on  several  entries — 
exist  here  as  at  Nelsonville;  and  all  the  mines  which  have  been  in  oper- 
ation for  any  length  of  time  have  several  ways  of  entrance  and  exit, 
besides  the  main  traveling  and  hauling  road.    There  are  artificial  means 
employed  at  one  or  two  mines  for  moving  the  air:  the  mine  of  the  Straits- 
ville Coal  and  Iron  Company,  the  Troy  mine,  having  a  good  furnace; 
and  the  Central  mine,  of  the  Straitsville  Central  Mining  Company,  be- 
ing Bopplied  with  the  heat  of  a  steam  boiler,  and  the  exhaust  steam  from 
a  steam-pump  placed  at  the  bottom  of  the  air  shaft.    All  the  other  mines 
rely  on  the  natural  forces  for  ventilation.    The  air  of  these  mines  is  not 
always  good,  particularly  in  the  working  places  opened  on  the  line  of 
the  "blind"  or  "dark"  entries,  that  is,  those  entries  which  have  not  yet 
bean  got  through  to  day.    Several  air-shafts  have  been  sunk  to  blind 
entries  for  ventilation  in  some  of  the  mines;  sometimes  there  are  two  air^ 
shafts  found  along  the  line  of  one  entry.    It  is  easy  to  have  good  air  in 
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all  of  these  mines,  as  the  working  places  are  high  and  wide,  admitting 
of  a  large  column  of  air  to  the  mines,  which,  even  with  a  slow-moyingi 
or  nearly  stagnant,  current  takes  longer  to  foul. 

At  Shawnee  the  mines  have  been  opened  up  within  a  year  or  two,  and 
are  not  far  advanced  with  their  workings,  but  all  of  them  have  two  open- 
ing or  outlets,  some  one  of  the  entries,  as  at  Nelson ville  or  Straitsville, 
being  driven  ^^to  day"  on  the  flank  of  a  hill.  The  coal  is  of  the  same 
character  as  the  Nelsonville  and  Straitsville  coals,  and  is  the  same  seam. 

'  On  the  east  side  of  the  village  of  Shawnee  the  coal  is  somewhat  thinner 
than  on  the  other  side.  This  appears  to  be  due  to  erosion.  At  the  mines 
of  the  McEwing  Salt  and  Coal  Company,  four  miles  above  Shawnee,  on 
the  line  of  the  Baltimore  and  Ohio  Railroad,  tlie  coal  is  only  four  feet 

'  thick,  and  appears  in  a  natural  state,  as  though  that  were  its  full  growth — 
the  upper  seven  feet  being  wanting.  I  incline  to  the  opinion  that  the 
'* great  vein"  is  the  union  of  two  seams  of  coal,  whose  equivalents  are 
found  at  New  Lexington,  and  at  many  points  in  Muskingum  county,  and 
elsewhere,  though  it  is  no  unusual  thing  for  a  single  coal-bed  to  rise  in 
height  from  four  to  eleven  and  twelve  feet.  Where  the  point  of  diverg- 
ence begins  (if  it  be  the  union  of  two  coals)  will  be  discovered  as  the 
mines  are  developed. 

The  Steuben  ville  coal,  which  is  the  equivalent  of  the  great  vein  of 
Perry  county,  owes  its  increased  thickness  at  the  Rush  Run  shaft,  where 
it  is  eight  feet  high,  to  the  union  of  two  coals,  which  at  the  LaGrange 
shaft  are  eighteen  feet  apart,  at  the  Mingo  shaft  are  forty-ieven  feet 
apart,  and  at  the  Steubenville  Coal  and  Iron  Company's  shaft  are  some- 
times together,  and  sometimes  they  diverge  for  seventeen  feet  within  the 
compass  of  one  hundred  acres.  When  they  come  together  they  form  one 
seam  so  perfectly  .as  to  defy  one  to  point  out  the  place  of  union. 

THB  TUSCARAWAS  VALLEY. 

In  naming  the  different  mining  districts  of  the  State,  I  am  following 
the  practice  of  the  miners,  who  in  their  union  have  divided  up  the  State 
into  a  number  of  districts,  classifying  or  ranging  all  the  mines  of  certain 
counties  into  districts,  like  the  States  of  this  Union. 

The  Tuscarawas  valley  includes  all  the  mines  opened  on  the  lower  coal 
bed  of  the  State — the  equivalent  of  the  Mahoning  valley  coal — ^in  Wayne, 
Stark,  and  Summit  counties.  Nearly  all  the  mines  of  this  valley  are 
shaft  openings,  many  of  the  shafts  sloping  as  in  the  Mahoning  valley. 
The  shafts  are  not  so  deep,  however,  the  deepest — the  Aberdare  shaft — 
being  only  one  hundred  and  sixty-five  feet  of  perpendicular  depth.    The 
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coal  presents  the  same  kind  of  irregularity,  lying  in  hills  and  hollows, 
but  the  swamps  are  much  broader,  and  the  coal  area  more  extensive. 

Nowhere  in  the  State  has  there  been  so  marked  an  improvement  in 
mining— that  is,  in  laying  out  the  workings  of  the  mines  and  in  venti- 
lation— ^as  in  this  valley  during  the  past  two  or  three  years.  All  the 
older  openings,  with  few  exceptions,  were  rudely  opened  and  poorly  ven- 
tilated; nearly  all  the  newer  ones  are  carefully  opened  and  much  better 
aired.  A  more  intelligent  class  of  underground  bosses  appear  to  have 
got  charge  of  the  mines  than  formerly ;  and,  while  making  money  for 
the  company,  have  increased  the  comfort  of  the  working  men. 

The  mines  of  the  Crawford  Coal  Company — two  in  number,  a  shaft  and 
a  slope — are  ably  managed.  In  each  mine  a  ventilating  shaft  is  sunk  in 
the  lowest  available  place  of  the  mine,  and  instead  of  a  furnace  there  is 
in  place  the  boilers  and  steam- pumps  for  discharging  the  waters  of  the 
mines,  the  heat  from  which  causes  the  movement  of  a  powerful  current 
of  air.  By  this  arrangement  the  cost  of  constructing  and  attending  the 
ventilating  furnace  is  avoided,  and  the  same— in  fact,  better — ventilating 
results  are  attained.  The  mines  of  the  Brookfield  Coal  Company,  in 
TrumbulAounty,  have  been  ventilated  in  the  same  manner  for  some 
years. 

The  workings  of  the  slope,  as  also  the  shaft,  where  the  conditions  are 
practicable,  are  opened  by  driving  double  entries  on  every  gallery,  by 
which  means  the  air  is  always  kept  forward  to  the  face  of  the  entries. 
Both  of  these  mines  were  well  ventilated. 

The  miners  in  both  of  these  mines,  and,  as  I  subsequently  observed, 
very  generally  throughout  the  whole  of  the  Tuscarawas  valley,  rely  more 
upon  powder  than  picks  for  mining  the  coal.  In  the  great  majority 
of  cases  no  undercutting  beyond  the  mere  scratching  of  the  coal  face  was 
done  at  all,  but  an  enormous  drill-hole,  from  seven  to  nine  feet  in  length, 
was  run  into  the  coal,  angling  across  the  face,  so  as  to  give  the  powder 
its  greatest  opportunity,  and  about  one-third  of  a  keg  of  powder  inserted 
at  the  end  of  the  hole.  The  miners  are  permitted  to  fire  but  once  a  day — 
at  four  o'clock  in  the  afternoon.  On  the  day  of  inspection  of  the  slope 
one  hundred  and  forty  men  and  boys  were  employed  inside  the  mine.  I 
passed  over  the  bill  beneath  which  the  excavations  were  being  carried 
forward,  at  the  hour  of  firing,  and  though  there  were  fully  three  hundred 
feet  of  strata  between  the  miners  and  the  surface,  I  could  hear  the  report 
of  their  discharges  quite  distinctly,  and  the  earth  itself  shook  with  their 
force.  Sixty-five  shots  were  discharged  within  four  or  five  minutes,  and 
twenty  kegs  of  powder  burned. 

This  method  of  shooting  out  the  solid  causes  a  great  waste  of  coal,  and  is 
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a  source  of  annoyance  to  the  operators,  for  the  ronnd  coal  is  so  shattered  by 
the  shot  that  it  breaks  up  and  will  not  bear  transportation.  The  minersi 
however,  have  found  out  that  it  gives  ease  to  their  bones  in  mining,  and 
refuse  to  quit  the  practice.  They  say  the  coal  companies  are  to  blame 
for  its  inauguration,  as  during  a  long  strike  new  and  inexperienced 
hands  were  placed  in  the  mines  who  could  not  make  good  coal,  and  if 
they  would  take  bad  coal  from  such  diggers  they  must  take  it  from  the 
old  miners  too.  It  should  be  added  that  the  undercutting  is  very  hard 
and  laborious  work,  which  invites  the  miners  to  blast  out  the  solid;  but 
it  is  none  the  less  a  mistake  and  a  wrong  to  waste  and  unfit  coal  for 
transportation  by  an  indiscriminate  use  of  powder. 

The  mine  of  Maple  Grove,  owned  by  James  Mullen,  Esq.,  was  examined 
at  this  time,  August  7.  The  underground  workings  were  very  extensive, 
and  nearly  all  the  coal  Is  blown  out  of  the  solid.  There  was  not  power 
enough  to  ventilate  a  mine  of  such  extent  (it  had  a  force  of  one  hundred 
and  ninety-four  men  and  boys  employed)  in  the  ventilating  arrange- 
ments provided — particularly  so  where  so  much  powder  is  used — and 
there  were  complaints  of  bad  air ;  and  the  arrangements,  such  as  they 
were,  were  interfered  with  by  the  mine  boss,  with  the  best  of  mtentions, 
however.  He  had  drawn  the  wooden  box  which  was  placed  over  the  top 
of  the  upcast  shaft  to  a  point  only  half  the  size  of  itself  and  the  venti- 
lating shaft,  and  had  also  placed  an  iron  shade  before  the  furnace  to  nar- 
row down  the  size  of  the  air-passage,  to  make  the  furnace  "draw" — both 
arrangements  serving  no  purpose  but  to  obstruct  the  current  of  air  and 
lessen  its  volume.  I  have  met  several  underground  bosses  at  the  same 
practice. 

The  miners  at  this  mine  at  the  time  of  my  visit  were  also  striving  to 
keep  the  air  bad.  At  the  head  of  two  butt  entries  which  had  been  driven 
into  thin  coal,  whose  rooms  had  no  return  air-passage,  the  hoes  had 
started  an  air-course  to  cross  from  one  entry  to  the  other,  to  get  up  the 
air,  and  he  could  not  prevail  on  any  of  the  miners,  with  the  powerful 
argument  of  a  superior  price  added,  to  drive  forward  this  air-course, 
because,  as  they  alleged,  the  ''bottom"  was  not  being  cut  out  with  the 
coal.  Little  cars  were  to  be  used  to  get  the  coal  forward  to  the  main  road- 
way, whose  introduction  they  claimed  would  be  the  signal  for  their  gen- 
eral introduction  in  the  mine,  which  they  would  never  permit.  I  talked 
to  some  of  the  more  intelligent  miners  of  the  folly  and  injustice  of  such 
action,  and  the  opposition  was  promptly  withdrawn,  and  the  air-course 
allowed  to  proceed.  Miners  are  perfectly  justified  in  looking  after  their 
rights  and  in  combining  to  protect  themselves  from  the  encroachments  of 
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employers,  but'  it  frequently  happens  that  they  encroach  upon  the  rights 
of  others,  and  this  was  assuredly  a  plain  case  of  that  character. 

The  Jacobs  shaft,  of  the  Rhodes  Coal  Company,  was  opened  on  a  model 
plan,  and  although  the  ventilating  arrangement  was  faulty,  consisting 
of  the  exhaust  steam  from  a  steam-pump,  to  produce  rarefaction  of  the 
air,  the  air  of  the  mine  was  above  complaint.  The  mine  extends  from 
both  sides  of  the  shaft  along  the  face  of  the  ooal,  and  the  entries  are 
double.  The  butt  entries,  driven  at  proper  intervals  to  open  up  space  for 
the  rooms,  are  also  double,  and  all  the  air  of  the  mine  was  made  to  sweep 
the  face  of  the  entry  faces,  and,  consequently,  to  diffuse  itself  through 
the  roome  in  healthy  streams. 

The  mine  of  the  Massillon  Coal  Company,  although  an  old  work,  and 
badly  riddled,  was  found  in  good  order ;  the  stoppings  were  all  made  air- 
tight— ^and  securely  so — by  a  wall  of  wood,  against  which  the  gob  debris 
was  thrown  and  packed.  The  air  was  sent  forward  to  the  faces,  and  a 
good  current  prevailed,  there  being  a  roomy  furnace  at  the  bottom  of  the 
upcast.  The  mine  boss  was  a  young  man  but  recently  put  in  charge  of 
the  work,  in  the  reconstruction  of  which  he  displays  good  ability. 

There  are  a  number  of  mines  near  Canal  Fulton  and  Chippewa  which 
were  examined.  Some  of  them  were  not  in  that  degree  of  safety,  as  re- 
gards the  life  and  health  of  the  miners,  as  the  law  provides;  but  they 
were  being  rapidly  exhausted — a  few  months  would  close  them  up — and 
it  was  not  deemed  advisable  to  order  new  and  costly  mining  fixtures 
under  such  circumstances.  The  managers  and  men  were  cautioned 
against  thoughtlessness,  and  asked  to  use  care  and  diligence  until  the 
places  would  become  wrought  out. 

I  visited  the  mines  of  Summit  county  in  the  early  part  of  November. 
The  mine  of  the  lliddlebury  shi^t  is  not  provided  with  safety-ga^s  nor 
safety-catches,  and  there  was  but  one  cover,  or  rather  the  half  of  a  cover, 
on  one  of  the  cages.  The  landing  at  the  shaft  top  is  double,  which  will 
make  it  inconvenient  for  vertical  safety-gates;  but  horizontal  ones  cov- 
ering the  shaft-mouth  might  be  fixed  up  to  serve  every  requirement  of 
the  law  and  make  the  opening  safe.  The  ventilation  of  the  mine  was 
good.  I  notified  the  company  of  the  requirement  of  the  shaft,  and  as 
the  superintendent  is  a  man  of  skill  and  an  experienced  practical  miner, 
I  think  he  will  find  no  trouble  in  getting  every  thing  made  right. 

The  other  mines  of  this  county  were  slopes  and  drifts,  except  the 
Johnson  shaft.  They  have  all  been  fortunate  in  their  operations  this 
year,  not  a  single  accident,  fatal  or  serious,  having  been  reported  at  any 
of  them.    The  ventilation  was  found  above  complaint. 
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THE  POHBBOY  DISTRICT* 

The  Pomeroy  coal  region  extends  along  the  Ohio  River  in  Meigs 
eounty  from  Racine  to  Silver  Creek.  All  the  mines  are  opened  on  one 
•earn  of  coal — the  equivalent  of  the  Pittsburgh  bed.  The  coal  ranges  in 
thickness  from  four  and  a  half  to  five  and  a  half  feet,  and  dips  to  the 
east  at  the  rate  of  about  thirty-two  feet  to  the  mile.  At  Pomeroy  the 
ooal  is  forty  feet  above  the  bed  of  the  Ohio  River  at  high  water.  At 
Minersville,  three  miles  up  the  river  from  Pomeroy,  the  water  at  its 
highest  stages  flows  back  into  the  mines.  At  Syracuse,  two  miles  above 
Minersville,  the  mines  are  shaft  openings,  and  the  Antiquity  shaft,  near 
the  village  of  Racine,  is  two  hundred  feet  deep. 

The  Antiquity  shaft,  at  the  date  of  visit  to  this  district,  was  running 
with  only  four  or  five  men,  and  was  not  inspected.  It  is  a  single  shafk, 
but  I  learned  that  the  proprietors  have  under  consideration  a  proposi- 
tion to  sink  another  one,  in  conformity  with  the  requirements  of  the 
mining  law.  The  mines  at  Syraccse,  two  in  number,  one  a  shaft  and 
the  other  a  slope,  have  each  double  outlets,  and  are  also  holed  through 
to  each  other.  The  mines  were  in  good  order,  so  far  as  the  ventilating 
arrangements  were  concerned,  but  at  the  shaft  there  were  no  covers  on 
the  cages  nor  safety-gates  on  top  at  the  landing  of  the  cars.  I  called  the 
attention  of  the  superintendent  of  the  mine  to  the  requirement  of  the 
law  in  the  matter,  and  he  sent  the  carpenter  of  the  mine  to  me  for 
instructions  as  to  the  manner  of  applying  such  fixtures,  aiid  promised  to 
have  them  provided  as  soon  as  possible.  The  catches  on  the  cages  had 
been  in  use  for  a  number  of  years,  and  in  my  judgment  needed  renewing. 
There  was  no  good  way  to  test  their  value  without  stopping  the  mine  for 
some  hours.  They  had  been  put  to  the  test  once,  some  years  ago,  and 
proved  to  be  a  safety-catch  worth  having.  As  one  of  the  miners  was 
coming  up  the  shaft  on  a  loaded  car  the  rope  broke,  but  the  catches  held 
the  cage  suspended  in  the  shaft  and  saved  the  miner  from  death  and  the 
cage  and  car  from  being  dashed  to  pieces. 

The  miners  of  this  shaft  were,  up  to  the  time  of  my  visit,  in  the  habit 
of  riding  on  loaded  cars,  and  of  crowding  themselves  on  the  empty  cages  to 
the  number  of  sixteen  and  eighteen  in  going  up  and  down  the  shaft.  I 
directed  the  cage-man  at  the  bottom  of  the  shaft  not  to  allow  any  one  to 
ride  on  a  loaded  cage  under  any  pretext  whatever,  and  to  let  no  more 
than  ten  men  on  an  empty  cage  at  once ;  and  I  also  notified  the  miners 
that  any  future  violation  of  these  rules  would  not  be  tolerated. 

The  mine  of  Ebenezer  Williams,  the  first  drift  opening  of  this  district, 
was  exceptionally  well  ventilated,  there  being  two  hundred  feet  of  air 
per  man  per  minute  traveling  through  the  mine  and  distributed  through 
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the  workings.  The  miners  bUst  at  all  hours  of  the  day,  a  practice  I 
have  every  where  disciountenaQced,  and  it  is  now  very  generally  for- 
bidden throughout  the  State.  There  is  no  excuse  for  it  in  any  mine  in 
the  State,  for  the  workmen  is  the  rooms — all  working  single — if  they 
make  their  coal  ready  as  it  should  be  made,  need  fire  but  once  a  day,  and 
the  proper  time  for  that  is  at  quitting  time,  so  that  the  smoke  may 
escape  after  the  workmen  have  withdrawn.  No  matter  how  well  the 
mine  may  he  ventilated,  where  one  hundred  or  more  shots  are  fired  in  a 
day,  consuming  from  six  to  twelve  kegs  of  powder,  the  air  will  be 
vitiated  and  unfit  to  breathe  if  this  subterranean  artillery  is  allowed  to 
roar  during  working  hoars  at  the  pleasure  of  the  miners. 

The  mines  of  the  Pomeroy  Coal  Company,  six  in  number,  all  drift 
openings,  were  in  good  order.  Some  of  the  miners  complained  to  me  of 
bad  air  in  part  of  the  Pamunky  bank.  On  the  day  of  inspection  the  mine 
was  idle,  and  the  ventilating  fiunooe  was  out.  The  arrangements  for 
ventilation  for  workings  ctf  its  extent  were  ample  enough,  but  the  mine 
is  an  old  one.  and  its  foul  air  from  the  waste- workings  was  allowed  to 
diftuse  itself  with  the  circulating  current  to  some  degree  of  insalubri- 
ousness. 

The  mines  of  this  compi^ny,  «nd  all  the  other  mines  vt  this  region, 
are  ventilated  on  the  doqble^ntry  system,  an  arrangement  which  con- 
sists in  driving  all  the  goUeriet  double,  a  pillar  of  a  few  yards  of  thick- 
ness being  left  between  them,  ^ich  is  holed  through  every  forty  yard?, 
and  then  closed  up  as  a  nearer  epening  is  made.  The  rooms  are  also  cut 
through  from  one  to  the  oUtarJevery  forty  yards,  so  that,  when  proper 
cara  is  taken,  the  ciroulatiag|JKeam  of  air  (thd  whole  current  of  the 
mine)  is  made  to  sweep  past  in  wis  manner,  maUbg  the  working  places 
fresh  and  sweet.  j,  Wk'  , 

Greater  attention  to  ventilation  has  been  given  of  late  thaftjirmerly, 
and  the  miners  were  grateful  for  the  improvement.  The  syt^gki^  ven- 
tilation by  double-entry  driving,  though  long  adopted  by  thiuSunpany, 
having  been  put  in  practice  by  the  engineer  of  the  mines,  MrHeckard, 
before  it  was  thought  of  in  any  of  the  other  mining  region.'^,  needs  care 
and  attention  as  well  as  other  and  more  faulty  systems,  for  stoppings 
,  will  leak,  badly  bung  and  broken  doors  will  spill  air,  air-courses  will 
become  partially  choked  by  mine-rubbish  and  gob-waete,  and  the  me- 
phitic  air  from  the  waste-workings  will  find  its  way  to  the  rooms  mixed 
with  the  circulating  stream,  unless  daily  care  is  practiced. 

The  double-entry  plan  of  carrying  air  through  a  mine,  as  adopted  by 
this  company,  can  be  made  to  serve  every  purpose  of  the  law,  and  will 
sooner  or  later  be  practiced  in  all  the  coal  regions  d  Ohio.    The  (dd  plan 
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of  driving  forward  a  single  entry,  until  the  miners  can  no  longer  live  or 
their  lamps  be  made  to  burn,  and  then  coming  back  and  driving  up  an 
air-course,  not  abreast  of  the  entry,  but  far  behind  it,  so  that  the  miners 
ahead  of  the  air-way  are  forever  living  in  a  stagnant  atmosphere,  will 
not  be  wise,  nor  expedient,  nor  possible  under  the  present  law.  Although 
the  law  wisely  forbids  any  interference  with  the  management  of  the 
mines  by  the  Inspector,  its  demands  for  adequate  ventilation  will  com- 
pel owners  and  superintendents  in  self-defense  to  adopt  double-entry 
ventilation. 

There  is  continual  peril  from  falling  material  along  the  main  entries 
in  every  mine  of  the  Pomeroy  region.  The  shale  above  the  coal  readily 
decomposes  by  exposure  to  the  air,  and  it  is  daily  falling,  till,  in  some 
places,  the  entries  are  twenty  feet  high. 

BBLLAIRE   REGION. 

The  mines  of  the  Bellaire  region  are  opened  on  the  same  bed  of  coal 
as  that  of  Pomeroy,  being  the  Pittsburgh  coal.  The  dip  of  the  coal  is 
down  the  river.  At  the  Belmont  works,  near  the  village  of  Bellaire, 
the  coal  is  level  free.  At  the  Pittsburgh  works,  a  mile  below  the 
Belmont  mines,  it  has  to  be  sunk  for.  At  Weegee  and  the  Union  Coal 
Company's  mines  it  lies  still  deeper,  proving  that  the  basin  of  the  Alle- 
ghany coal  field,  instead  of  being  at  Wheeling,  as  the  older  geologists 
hold,  is  between  Bellaire  and  Pomeroy.  The  coal  dips  below  the  bed  of 
the  Ohio  at  Weegee,  and  is  never  seen  above  it  again  till  Minersville, 
in  Meigs  county,  is  reached.  The  lowest  place  may  be  further  east  in 
West  Virginia,  but  it  is  assuredly  not  at  Wheeling,  nor  in  the  near' 
neighborhood  of  Wheeling. 

The  Belmont  works  of  Heatherington  and  Brothers  were  in  a  very 
praiseworthy  condition  in  all  their  arrangements,  and  particularly  so  in 
the  ventilation  department.  The  mines,  two  in  number,  are  drift  open- 
ings. The  upper  mine  was  driven  through  the  hill.  From  this  second 
opening  the  intake  air  was  drawn,  and  sent  around  the  working  faces 
in  a  pure  and  vigorous  stream,  before  it  became  mixed  with  the  foul  air 
from  the  old  abandoned  workings.  A  good  furnace  and  upcast  shaft  were 
provided,  which  had  been  constructed  since  the  passage  of  the  mining 
law,  the  older  ones  having  been  torn  down.  The  lower  bank  was  equally 
well  ventilated,  and  a  passage-way  from  one  mine  to  the  other,  nearly 
completed,  would  soon  give  double  means  of  egress  to  both  mines.  The 
working  places  of  the  miners  were  dry  and  comfortable,  making  a  most 
inviting  place  to  toil. 

The  Pittsburgh  works  of  Messrs.  Rockinghauser  and  Sterritt  are  reached 
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by  a  short  slope.  The  mines  have  two  openings,  bnt  the  mouths  of  both 
are  nearly  together,  and  do  not  meet  the  requirements  of  the  law.  The 
proprietors  are  driving  an  entry,  so  they  informed  me,  to  reach  a  point 
where  they  propose  to  sink  a  new  shaft,  but  they  feared  they  could  not 
reach  it  to  complete  the  work  by  the  2l8t  of  March  next,  when  the  law 
requires  the  openings  to  be  completed.  The  general  manager,  Mr.  Rock- 
inghauser,  hoped  that  an  extension  of  time  would  be  granted.  This  no 
inspector  can  do,  the  duty  of  such  officer  being  not  to  set  the  law  aside, 
but  to  see  its  requirements  enforced  and  obeyed. 

The  Weegee  mines  were  not  working  on  the  day  of  visit,  and  the  Em- 
pire mines  had  been  stopped  for  many  months,  and  neither  of  them  were 
inspected.  There  are  also  many  other  mines  in  this  county  which  have 
not  yet  been  examined.  Most  of  them  are  drift  mines,  and  do  not  work 
many  men;  they  will  all  be  visited  in  time. 

The  coal  of  this  district  is  nearly  six  feet  in  height,  of  good  quality, 
though  inferior  to  the  Monongahela  coal,  near  Pittsburgh.  The  working 
places  of  the  miners  are  generally  very  dry^  and,  with  good  air  prevailing, 
are  comfortable  and  healthy. 

Several  holes  have  been  bored  in  this  neighborhood,  down  through  the 
Coal  Measures  into  the  Waverly  sandstone,  and  at  Pomeroy  there  has 
been  a  great  number  of  salt  wells  bored  to  a  depth  ot  from  900  to  1,100 
feet ;  but,  unfortunately,  no  correct  journal  of  the  measures  appear  ever 
to  have  been  taken*  Both  at  Bellaire  and  Pomeroy  at  least  two  work- 
able beds  of  coal  have  been  pierced,  but  no  two  drillers  could  report  the 
same  facts  as  to  their  thickness  and  depth  below  the  surface.  The  borers 
were  looking  for  salt  and  oil,  not  for  coal,  and  living  in  a  region  where 
inexhaustible  beds  of  coal,  so  to  speak,  crop  out  from  every  hill-side^ 
they  had  no  inducement  to  look  for  coal.  There  should  be,  and  there 
doubtless  is,  from  four  to  six  coal  seams  of  good  mining  thickness  below 
the  Bellaire  and  Pbmeroy  coaLs. 

THE  SALINEVILLE  DISTRICT. 

At  Salineville,  in  Columbiana  county,  an  important  mining  district 
has  been  developed.  The  mines  are  opened  on  two  different  seams  of 
coal,  known  locally  as  the  "strip  vein"  and  the  "big  vein."  The  strip 
vein  is  usually  about  a  yard  in  thickness ;  the  big  vein  varies  from  four 
to  seven  feet  in  height.  They  are  separated  from  each  other  by  strata 
of  shales  and  sandstones,  varying  from  thirty-one  to  sixty-two  feet  in 
thickness.  The  big  vein  is  doubtless  the  equivalent  of  the  Steubenville 
shaft  coal,  the  great  vein  coal  of  Perry  county  and  the  Hocking  valley, 
and  the  Cambridge  coal  of  Guernsey  county;  and  the  strip  vein  the 
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equivalent  of  the  upper  seam  of  the  lower  Sunday  Creek,  and  of  the 
thin  coal  which  overlies  the  Steubenville  shaft  coal. 

The  dip  of  the  coal  is  more  rapid  at  Salineville  than  any  where  else  I 
have  seen  in  the  State,  being  from  fifty  to  sixty  feet  to  the  mile.  Both 
ooals  have  local  swamps,  which  make  the  dip  still  mo^e  rapid  in  some 
places.  The  swamps  do  not  appear  to  lie  immediately  above  each  other, 
hence  the  difference  in  the  thickness  of  strata  which  separate  the  seams  at 
certain  points.  The  measures  dip  to  the  north-east,  this  district  being 
situate  upon  the  fiank  of  an  arch  or  anticlinal,  such  arches  being  fre- 
quently met  with,  making  the  dip  run  counter,  for  some  miles,  to  its 
true  line  of  direction. 

The  upper  coal  is  the  more  valuable  of  the  two,  and  though  costing 
more  to  mine  by  pillar  and  room  working,  could  be  got  by  long-wall 
working  fully  as  cheap  as  the  big  vein.  Both  seams  are  well  adapted  to 
the  long-wall  system,  but  in  the  small  vein  all  the  rubbish  and  gobbing 
could  be  got  at  hand  in  the  mine.  Both  seams  have  fine  roofs,  making 
the  work  very  safe  for  the  miners.  Only  one  serious  accident  was  re- 
ported from  this  district.  That  was  caused  by  the  sudden  falling  out  of 
a  "coal  pipe"  or  "bell  mound" — ^the  cast  of  a  tree  of  the  original  coal 
forest — ^upon  a  miner  at  the  face  of  his  room.  In  a  great  number  of 
working  places  the  rooms  were  without  a  single  prop,  the  roof  the  while 
ringing  as  hard  as  metal.  The  workings  are  dry  and  comfortable,  and 
all  the  mines  are  drift  openings.  Great  and  most  inexcusable  neglect, 
however,  has  been  given  to  ventilation.  The  mines  make  no  fire-damp, 
and  little — ^less  than  any  other  region  of  Ohio — of  any  other  mineral 
gas ;  but  the  coal  of  both  seams  requires  the  use  of  powder,  and  so  weak 
are  the  currents  of  air  of  many  mines  that  the  smoke  hangs  all  day  in 
the  mine  in  blinding  and  suffocating  volumes.  This  is  the  general, 
though  not  the  universal,  rule,  for  I  found  some  mines  in  a  good  state  of 
ventilation,  one  deserving  of  mention  being  the  Farmer  mine,  of  the 
Manufacturing  Coal  Company.  Though  this  mine  had  no  furnace,  the 
second  outlet  or  air-passage  was  on  ground  greatly  elevated  from  the 
intake,  and  was  at  the  back  of  the  workings,  where  it  could  do  most 
service. 

The  mines  of  the  Ohio  and  Pennsylvania  Coal  Company  in  operation 
at  the  date  of  visit,  two  in  number — both  opened  on  the  big  vein — were 
holed  through  on  each  other ;  they  are  both  drift  openings,  the  entrances 
being  about  one  hundred  and  fifty  yards  apart.  There  was  no  artificial 
means  of  creating  a  current  of  air;  and  as  the  openings  are  nearly  on  the 
same  level,  nature  gives  little  assistance.  The  workings  in  both  mines 
were  filled  with  powder  smoke,  and  were  no  fit  place  for  the  abode  of 
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miners.  The  mine  superintendent  thought  the  air  was  good  enough 
because  the  miners'  lamps  burned  clear,  overlooking  the  fact  that  the 
product  of  explosions  of  gunpowder  form  '*  white-damp,"  amidst  which  a 
miner's  lamp  will  burn  with  great  clearness,  even  where  human  life  can 
not  exist  an  hour.  This  company  were  driving  a  place  to  pierce  through 
the  hill,  which,  when  completed,  would  greatly  help  the  air;  but  if  a 
shaft  were  sunk  near  the  outcrop,  instead  of  driving  out  level,  and  a  good 
furnace  placed  there,  better  service  would  be  secured. 

Along  the  line  of  the  Pittsburgh  and  Cleveland  Railroad,  immediately 
below  Salineville,  two  coal  companies  are  operating,  one  of  which,  the 
Empire  Company,  were  not  rumiing  at  the  date  of  visit,  the  boiler  being 
out  of  order.  In  the  lower  mine  an  air-shaft  had  been  recently  sunk  on 
suitable  ground,  at  the  bottom  of  which  it  is  proposed  to  place  a  venti- 
lating furnace,  which  will  meet  every  requirement  of  the  law,  provided 
always  the  current  is  properly  distributed. 

There  is  no  excuse  for  miners  blasting  at  all  hours  of  the  day,  espe- 
cially when  one  shot  is  sufficient  to  throw  down  a  day's  coals ;  and  this 
practice  ought  to  be  prohibited.  The  coal  mines  of  Salineville  must 
have  better  ventilating  arrangements  and  less  powder  smoke  polluting 
the  air,  if  the  operators  desire  to  conform  to  the  requirements  of  the 
mining  law. 

There  are  a  number  of  mines  between  Salineville  and  the  Ohio  River, 
most  of  which  were  idle  at  the  date  of  visit.  A  mine  at  Hammondsville, 
a  shaft,  with  proper  outlets,  opened  on  the  Hammondsville  **  strip  vein," 
was  visited,  but  was  not  inspected.  The  engine  and  shaft  machinery 
were  rude  structures,  reminding  one  of  the  earlier  efforts  of  mining.  This 
coal  is  the  fourth  seam  below  the  {Salineville  ^*  strip  vein,"  and  is  about 
thirty  inches  thick,  of  admirable  quality,  but  expensive  to  mine.  *  The 
cost  of  mining  might  be  reduced — at  least  much  rounder  coal  and  a 
greater  average  could  be  secured  by  adopting  the  long-wall  system  of 
mining.  At  the  mouth  of  Yellow  Creek  mining  has  been  carried  on  for 
years,  but  at  present  not  very  vigorously ;  every  coal  region  still  suffer- 
ing from  the  effects  of  the  panic. 

COSHOCTON  BEGION. 

The  mines  of  the  Coshocton  region  are  opened  along  the  line  of  the 
Pittsburgh,  Cincinnati  and  St.  Louis  Railroad,  in  Coshocton  county. 
The  shipping  mines  number  nearly  a  doEen,  and  there  are  as  many 
others  which  work  a  few  hands  to  supply  the  home  trade.  This  coal, 
called  No.  6  by  Prof.  Newberry,  is  very  unlike  in  appearanoe  the  '^big 
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vein"  coal  of  Columbiana  county,  the  Cambridgeooal  of  Guernsey  coun- 
ty, and  the  '*big  vein"  of  Port  Washington,  its  equivalents.  It  is  from 
two  and  a  half  to  five  feet  thick,  rising  on  hills,  like  the  block  coal  of 
the  Mahoning  valley,  and  growing  gradually  thinner  as  it  goes  up  the 
hills. 

The  mines  are  all  drift  openings ;  the  mine  entries  are  driven  along 
the  face  of  the  coal,  from  which  butt  entries  are  carried  to  win  out  the 
rooms.  The  system  of  ventilation  in  practice  is  rude  and  imperfect,  con- 
sisting in  breaking  through  from  one  room  to  another  on  the  left  side  of 
the  butt  entries,  and  allowing  the  air  to  return  down  the  entry.  The 
slack  of  the  coal,  containing  pyrites  of  iron,  produces  spontaneous  com- 
bustion— "breMing  fires" — in  the  gob,  if  exposed  to  water.  The  heat  of 
the  gob  raises  the  temperature  of  the  mine,  and  its  emanations  foul  the 
air,  recommending  more  elaborate  arrangements  for  ventiation  than  are 
found  prevailing. 

The  Glasgow  and  Port  Washington  Iron  and  Coal  Company,  whose 
mines  are  located  along  the  line  of  the  same  road,  in  Tuscarawas  county, 
work  both  the  big  vein  and  No.  7,  the  latter  being  the  equivalent  of  the 
strip  vein  of  Salineville,  in  Columbiana  county,  and  the  Bailey's  Run 
coal  of  the  lower  Sunday  Creek,  in  Athens  county.  The  coal  at  Port 
Washington  is  overlain  by  a  seam  of  blackband  ironstone,  ranging  from 
seven  inches  to  thirteen  feet  of  thickness,  which  yields  33  per  cent,  of 
iron  in  a  raw  state,  and  50  per  cent,  after  being  calcined.  This  ore  is 
similar  in  character  to  the  famous  blackband  ironstone  of  Scotland.  The 
ore  is  mined  in  the  same  manner  as  the  coal — by  pillars  and  rooms.  If 
this  valuable  stone  is  found  to  extend  over  any  considerable  area  of  the 
coal  field,  it  will  raise  the  iron  industry  of  the  State  to  the  foremost  rank 
in  the  world. 

The  coal  mines  on  the  line  of  the  Cleveland  and  Pittsburgh  Rail- 
road— the  branch  road  from  Bayard  to  New  Philadelphia — and  those  of 
the  Lake  Shore  and  Tuscarawas  Railroad,  have  not  been  visited,  but  will 
be  as  soon  as  it  is  possible  to  get  round  to  them.  They  are  mainly  drift 
mines,  and,  except  in  a  few  cases,  are  not  very  extensively  operated; 
but  they  require  inspection  none  the  less  on  this  account,  as  small 
mines  are  generally  as  poorly  ventilated  as  those  of  greater  extent. 

GENERAL  REMARKS  ON   COAL  MINING. 

There  are  two  general  systems  practiced  in  working  out  coal,  termed  re* 
spectively  the  "long-wall  system,"  and  the  "pillar  and  room  system," 
Each  of  these  modes  are  varied  to  suit  circumstances.    In  Ohio  the  long- 
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wail  is  nowhere  in  successful  operation,  and  has  only  been  tried  at  all  at 
two  mines  in  the  State — at  New  Lisbon  and  Washingtonville,  where  it 
promises  to  prove  a  failure  in  each  case.  At  New  Lisbon  the  roof  of  the 
mine  is  so  soft  and  friable  that  the  roads  cafi  not  be  supported  by  it;  and 
at  Washingtonville  the  coal  can  be  worked  cheaper  by  pillar  and  room, 
because  of  the  cost  of  maintaining  roads. 

Where  the  conditions  are  suited  for  the  long-wall  manner  of  working 
(and  many  districts  of  Ohio  are  admirably  suited),  it  has  many  advan- 
tages to  recommend  its  application  over  any  mode  of  working  by  pillar 
and  room,  for  all  the  coal  is  got  as  the  workings  progress  forward ;  no 
pillars  are  left  at  all,  the  superincumbent  strata  being  allowed  to  crush 
down  behind  and  over  the  heads  of  the  miners.  It  Is  very  largely  fol- 
lowed in  Scotland,  more  than  one-half  the  coal  mined  being  got  by  it. 
In  Shropshire,  Derbyshire,  and  Leicestershire,  in  England,  and  in  great 
part  of  South  Wales,  and  also  in  Belgium  and  Saxony,  it  is  a  favorite 
method,  and  is  yearly  coming  into  more  extended  practice.  It  can  be 
applied  with  advantage  in  a  majority  of  mines  in  Ohio,  but  its  appli- 
cation is  limited  by  circumstances  which  must  be  well  understood,  or 
the  adventure  may-result  in  failure. 

The  pillar  and  room  system  can  be  applied  to  any  seam  of  coal.  All 
the  mines  in  the  State  are  opened  on  this  plan,  and  in  the  majority  of 
cases  on  the  worst  modifications  of  this  plan,  the  object  in  view  being 
the  removal  of  as  much  coal  as  possible  as  the  workings  progress  forward, 
leaving  pillars  of  only  sufficient  strength  for  the  immediate  support  of 
the  roof.  There  is  nothing  to  recommend,  and  every  thing  to  disapprove 
of,  in  the  systems  of  mining  in  general  practice  in  the  State.  Its  orig- 
inal introduction  is  doubtless  due  to  the  necessities  of  the  operators, 
anxious  for  as  large  immediate  returns  from  their  mining  concerns  as 
possible,  and  to  the  thoughtlessness  of  inexperienced  managers,  desirous 
of  getting  a  big  name  by  opening  up  the  workings  rapidly.  Mines 
which  have  been  in  active  operation  for  years  are  paying  for  such  folly 
now  in  crushed  and  lost  pillars.  At  the  mines  near  Cambridge,  in  Guern- 
sey county,  all  the  more  extended  workings  have  been  lost  by  creeps,  the 
pillars  sinking  into  the  pavement  or  floor,  and  closing  up  the  mine.  At 
the  old  and  extensive  mines  of  the  Hocking  valley  nearly  all  the  pillars 
of  the  old  workings  have  been  left  standing,  and  no  attempt  is  made  for 
their  removal ;  nor  is  their  removal  possible,  for  being  left  too  weak  in 
the  first  place,  the  first  break  which  would  follow  from  the  extraction  of 
any  part  of  them  would  extend  over  the  whole  mine  and  crush  the  pil- 
lars to  pieces  and  close  the  mine  forever.  In  addition  to  the  ultimate 
loss  of  coal  by  leaving  the  pillars  too  weak  for  removal,  a  great  expanse 


64 

is  incurred  in  keeping  an  old  mine  in  repair — removing  fall  of  roof, 
keeping  air- ways  open,  and  frequently  in  driving  new  roadways. 

A  mine  should  be  worked  in  squares  or  panels,  and  the  pillars  should 
be  removed  as  soon  as  the  rooms  of  a  square  are  diven  to  the  point  of 
destination  in  all  cases,  where  such  conditions  are  practicable,  and 
drift  mines  particularly  invite  such  a  mode  of  working.  When  a  ctush 
(or  creep)  comes,  it  will  be  confined  to  a  single  division  of  the  mine,  and 
when  its  force  is  expended  it  is  forever  after  powerless  for  harm.  Even 
when  extra  strong  pillars  are  left  with  the  view  of  their  removal  when 
all  the  room  workings  are  finished,  the  coal  is  never  so  good  for  mer- 
chantable purposes,  owing  to  the  increase  of  small  coal,  as  that  cut  from 
the  new,  fresh  face.  But  the  better  plan  of  all  is  the  adoption  of  the 
long-wall  system,  by  which  the  whole  of  the  coal  is  cut  away  in  working 
forward. 

I  have  elsewhere  stated  the  loss  from  crushed  and  abandoned  pillars 
and  small  coal  as  being  33  per  cent,  of  the  whole  in  working  out  coal. 
This  estimate  may  seem  to  many  persons  as  extravagantly  high,  but  if 
we  take  the  system  of  mining  as  practiced  heretofore  as  our  guide,  it  will 
be  found  to  be  extravagantly  low;  and  this  is  true  not  only  of  Ohio  mines, 
but  of  other  States  as  well.  In  the  Cumberland  coal  region  of  Maryland, 
famous  for  its  fine  semi-bituminous  steam  coals,  there  is  a  vein  of  coal 
ranging  from  nine  to  fourteen  feet  in  thickness,  which  covers  an  area 
twenty  miles  long  and  from  five  to  seven  miles  wide,  much  of  it,  how- 
ever, being  cut  away  by  the  deep  erosive  valleys  which  run  through  the 
coal  field.  This  coal  seam,  which  twenty  years  ago  was  considered  as 
practically  inexhaustible,  is  already  threatening  exhaustion,  not  so 
much  from  coal  actually  mined  and  removed  to  market  as  from  the  waste- 
ful modes  of  mining.  In  many  abandoned  mines,  after  all  the  pillars 
are  got  which  can  be  reached  by  the  present  criminal  manner  of  mining, 
more  than  one-half  of  the  coal  is  left  in  the  mine,  and  there  it  will  re- 
main forever,  lost  for  all  time.  Along  George's  Creek  at  least  five  feet  of 
solid  coal  of  magnificent  quality,  three  feet  of  which  is  of  easy  and 
inviting  removal,  is  left  untouched  in  the  mine;  and  it  is  a  matter  of 
wonder  that  the  operators  of  the  mines  will  permit  this  waste,  seeing  that 
several  of  the  mines  take  out  all  such  coal — the  Hampshire  mine  coal, 
which  is  fully  fourteen  feet  in  height,  being  all  boldly  removed  except 
the  waste  in  drawing  pillars. 

In  the  anthricite  region  of  Pennsylvania  the  same  wanton  systems  are 
practiced.  In  a  work  published  by  Messrs.  Daddow  and  Bannan,  of  Potta- 
ville — the  former  a  practical  miner  and  engineer  of  mines,  and  the  latter 
the  talented  editor  of  the  Pottsville  Miners'  Journal — it  is  stated  that, 


66 

though  it  is  generally  understood  that  two-jthirds  of  the  coal  is  got  in 
mining,  not  more  than  one-half  is  recovered,  especially  with  respect  to 
the  Mammoth  vein ;  and  the  estimate  is  made  that  for  the  two  hundred 
million  tons  of  anthracite  coal  already  mined  fully  two  hundred  millions 
more  are  left  in  the  mines  beyond  the  possibility  of  recovery.  No  such 
wanton  waste  ought  to  be  tolerated.  It  is  true,  indeed,  that  nature  has 
blessed  our  country  above  all  others  with  the  existence  of  boundlesa 
fields  of  coal,  but  if  the  amount  were  ten  times  greater  than  it  is  it  will 
be  exhausted  some  day,  for  as  an  English  writer  has  said  of  the  stores  of 
British  coal, ''  we  are  drawing  more  and  more  upon  a  capital  which  yields 
no  annual  interest,  but  once  turned  to  light  and  heat  and  force  is  gone 
forever  into  space." 

The  British  people,  alarmed  at  the  heavy  drain  upon  their  coal  fields, 
and  the  probable  near  exhaustion  of  the  coal  supply,  are  actively  at  work 
devising  improved  methods  of  mining  and  labor-saving  machinery  to 
cheapen  production,  so  that  thin  seams  may  be  wrought.  British  coal 
mines  have  now  become  so  valuable,  by  reason  of  the  enormous  demand 
for  coal  and  its  growing  scarcity,  that  the  main  study  of  the  mining 
engineer  is  how  to  produce  the  greatest  amount  of  coal  from  a  given  area. 
But  if  the  British  government,  at  the  time  of  the  discovery  of  the  steam 
engine,  had  assumed  official  supervision  over  the  working  of  the  mines 
and  the  management  of  mineral  property,  millions  upon  millions  of  tons 
of  coal,  which  have  been  lost  by  bad  management  or  by  greed  for  immedi- 
ate returns,  might  have  been  saved  to  the  nation.  This  right,  however, 
which  is  clear  in  cases  of  mines  like  those  on  the  continent  of  Europe, 
where  all  minerals  belong  to  the  State,  may  be  open  to  grave  doubt  in 
England  or  America,  where  all  mines  are  owned  and  operated  by  private 
citizens,  but  its  advantages  are  none  the  less  sure. 

Hon.  Charles  Reemelin,  of  Cincinnati,  assuredly  one  of  the  profound- 
est  thinkers  and  best  informed  of  our  social  scientists,  in  the  report  of  the 
Ohio  Mining  Commission  for  1871|  said : 

"The  fundamental  right  of  society  to  have  these  minerals,  and  to  have  them  without 
avoidable  waste  and  cost,  and  with  Bcmpaloas  justice  to  all— this  great  right  of  all  the 
people,  both  present  and  future,  compared  with  which  all  the  other  little  righli 
dwindle  into  insignificance,  this  right  Ohio  has  not  surrendered  and  should  not 
abandon." 

If  the  State  of  Ohio  can  not  provide  for  official  supervision  in  the  inter- 
est of  posterity  without  infringing  upon  the  private  rights  of  property 
and  commercial  freedom,  it  could  do  much  for  both  present  and  prospect^ 
ive  mining  operations  by  the  establishment  of  mining  schools  for  the* 
education  of  master  miners  and  mining  engineers,  a  policy  which  has. 
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placed  Germany  and  other  continental  European  nations  far  in  advance 
of  the  English  and  the  Americans  in  the  art  of  mining.  In  the  appli- 
cation of  improvements  for  coal-getting  there  would  also  be  increased 
safety  to  life,  health,  and  limb  in  the  mines;  for  the  united  testimony  of 
all  mining  engineers  whose  testimony  is  worth  anything  goes  to  prove 
that  commercial  prosperity  and  human  safety  go  hand  in  hand. 

No  person  charged  with  the  least  responsible  management  of  a  mine 
is  allowed  to  assume  such  charge  in  any  of  the  continental  States  of 
Europe  without  first  having  graduated  at  a  mining  school  and  receiving 
a  certificate  of  competency.  In  Great  Britain,  by  a  recent  act  of  Parlia- 
ment, all  mine  managers  are  also  required  to  undergo  an  examination 
before  a  mining  board  and  receive  a  certificate  of  competency. 

Many  of  the  government  mining  schools  of  continental  Europe  for 
the  education  of  the  master  miners  are  models  worthy  of  imitation. 
They  are  generally  located  in  the  very  heart  of  the  mining  regions,  so 
that  miners  working  in  the  mines  may  be  able  to  attend  to  fit  them- 
selves for  more  responsible  positions  without  having  to  lose  a  single 
day's  work.  Admittance  to  such  schools  is  free,  the  only  conditions 
being  that  the  applicant  must  have  wrought  for  one  year  previously  in 
the  mine.  The  students  work  in  the  forenoon  in  the  mine  and  attend 
the  school  in  the  afternoon  and  evening.  They  are  taught  book-keeping, 
surveying,  platting  the  workings  on  paper.  Chemistry,  mineralogy,  and 
geology  are  also  taught.  The  students  are  required  to  work  in  the  black- 
smith's shop  to  acquaint  themaelves  with  constructing  tools,  and  to  work 
in  new  shafts  to  learn  timbering,  blasting,  etc.  It  requires  three  years' 
attendance  to  graduate.  I  have  met  with  a  few  of  such  graduates  in 
charge  of  mines  in  Ohio. 

There  were  several  schools  for  master  miners  opened  in  England  some 
years  ago,  but  they  do  not  appear  to  have  been  much  of  a  success. 

GENERAL  REMARKS  ON  THE   LAW  AND  ITS   APPLICATION  TO  MINES. 

I  have  elsewhere  given  my  views  in  regard  to  the  amount  of  air  re- 
quired for  the  safe  and  healthy  ventilation  of  a  mine,  and  have  copied 
largely  from  the  writings  of  the  ablest  miners  of  the  age  on  the  subject. 
While  many  mines,  particularly  new  openings,  may  be  very  efl&ciently 
ventilated  with  a  smaller  current  of  air  than  the  law  calls  for,  there  can 
be  no  mistake  committed  in  having  a  surplusage  of  wind.  You  never 
hear  of  a  mine,  even  the  safest,  being  too  well  ventilated,  while  there  is 
a  crying  complaint  of  defective  ventilation  the  State  over,  not  in  every 
mine,  it  is  true,  but  in  every  mining  district. 

In  regard  to  the  safety  appliances  required,  it  is  not  too  much  to  say 
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that  the  safety-gates  placed  in  front  of  shafts  not  only  meet  the  unquali* 
fied  concurrence  of  every  operator  who  has  found  it  necessary  to  apply 
them,  but  there  is  not  a  mine  owner  in  the  State  who  would  now  do 
without  them  were  the  cost  of  their  construction  four-fold  what  it  is. 
The  same  is  equally  true  of  covers  for  cages  for  the  protection  of  miners 
against  the  falling  materials  in  shafts. 

The  provision  requiring  safety-springs  in  front  of  slopes  has  not  been 
complied  with,  for  the  reason  that  there  is  no  safety-spring  invented 
which  will  serve  any  eflScient  purpose  of  safety  that  I  have  yet  met  with^ 
To  be  of  any  real  value,  it  must  be  self-acting,  or  be  under  the  control  of 
the  engineer  of  the  mine.  Some  mines  have  springs  fixed  on  the  latches 
of  the  parting  at  the  brow  of  the  slope  to  keep  the  latches  in  place  for 
the  reception  of  the  loaded  cars  as  they  come  from  the  mine,  and  this 
spring  serves  as  a  kind  of  check  on  the  empty  car  in  its  passage  forward, 
and  is  to  be  commended  as  of  some  value ;  but  the  presence  of  a  careful 
man  on  top  to  hitch  and  unhitch  the  cars  is,  in  the  present  order  of 
things,  the  best  safeity  apparatus  of  all ;  and  until  something  of  sub- 
stantial benefit  is  brought  out,  this  part  of  the  law  will  remain  a  dead 
letter  for  all  practical  purposes,  and  may  as  well  be  repealed. 

The  safety-cai/ches  for  cages  have  been  very  generally  applied,  the  kind 
in  more  general  use  in  the  Mahoning  valley  being  the  patent  of  V.  B. 
Blair.  There  are  fully  a  dozen  varieties  of  safety-catch  appliances  in 
use  in  the  mining  districts  of  £urope  and  America,  though  there  are  but 
three  distinct  types,  all  of  them  originating  on  the  same  principle,  that 
of  a  spring  and  clutch,  the  spring  being  kept  compressed  by  the  traction 
of  the  hoisting-rope,  and  the  clutch  pressing ^ipon  or  into  the  guides  by 
the  rebound  of  the  spring  on  the  breaking  of  the  rope.  In  the  mines  of 
continental  Europe,  Fontaine's  Claw  Parachute,  among  the  first  of  these 
inventions,  is  the  favorite  safety-catch,  though  there  are  many  others 
applied.  I  witnessed  the  breaking  of  the  two  ropes  of  a  mine  in  Mercer 
county,  Pennsylvania,  a  few  years  ago,  caused  by  the  destruction  by  fire 
of  the  wooden  structures  on  top  of  the  shaft.  Safety-catches,  which  had 
been  in  use  for  over  a  year  and  a  half,  constructed  by  D.  W.  Roy,  the 
manager  of  the  mine,  after  an  English  model,  held  the  cages  firmly  sus. 
pended  in  the  shaft  for  several  days,  until  they  were  withdrawn.  On 
the  completion  of  the  Gould  and  Curry  mine,  of  Nevada,  safety-catches 
were  applied  to  the  cages,  and  to  test  their  powers  the  blacksmith  who 
constructed  them  had  the  cage  loaded  with  a  ton  of  stone,  and  then 
jumping  on  himself,  cut  the  rope.  I  have  seen  at  several  mines,  and 
also  at  the  hoists  of  a  number  of  blast  furnaces  in  the  State,  a  patent 
safety  spring-catch,  which  acted  in  iron  ratchets  fastened  to  the  guides, 
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after  the  patterns  in  use  on  the  elevators  of  our  large  hotels,  which  were 
very  highly  commended  by  the  companies  who  had  applied  them.  In 
the  mines  of  France  and  Belgium  the  government  requires  that  safety- 
catches  shall  be  used  on  all  cages  which  raise  or  lower  men  through 
shafts,  and  M.  Simonin,  in  his  able  work  on  ^'  Underground  Life,  or  Mines 
and  Miners,"  says  that  they  rarely  fail  or  lose  their  effect,  and  that  many 
valuable  lives  have  been  saved  and  many  accidents  prevented  by  them. 
Prof.  Raymond,  United  States  Commissioner  of  Mining  Statistics,  in  his 
report  for  1870,  strongly  urges  their  adoption,  and  mentions  a  case  of  the 
Auzin  mines,  where  in  fourteen  shafts  twenty-nine  cable  ruptures  oc- 
curred between  the  years  1851  and  1859,  and  the  saftty-catches  saved  the 
lires  of  one  hundred  and  fifty  men. 

The  mining  law  of  Pennsylvania  requires  the  use  of  safety-catches. 
The  mining  laws  of  Great  Britain  leave  their  use  to  the  judgment  of 
the  operators  of  the  mines,  and  many  English  collieries,  after  having 
adopted  them,  have  had  them  removed,  mainly  for  the. reason  that  in 
fast  winding  they  sometimes  catch  during  the  surging  of  the  rope,  intro- 
ducing a  greater  danger  than  the  one  sought  to  be  removed ;  and  speed 
is  a  necessity  and  an  economy  in  deep  shafts.  No  kind  of  catch  appears 
to  work  well  in  fast  winding,  as  they  all  depend  upon  their  action  on  the 
springs  which  are  kept  compressed  by  the  tension  of  the  winding-rope. 

There  is  danger  of  their  use  inducing  carelessness  of  inspection  of 
ropes.  If  implicit  reliance  is  placed  in  their  application,  they  may  do 
•more  harm  than  good.  The  power  of  the  spring  will  weaken  with  con- 
stant traction,  just  as  the  winding-ropes  break  by  constant  wear.  The 
springs  will  require  to  be  removed  as  often  as  they  lose  their  effect,  and 
it  is  none  the  less  the  part  of  wisdom  to  trust  to  excess  in  power  and 
strength  of  cables,  even  with  the  newest  and  most  approved  catches  in 
use.  On  this  point  Mr.  Brough,  the  English  inspector  of  mines,  says : 
"J  willingly  add  my  testimony  to  that  of  others  in  favor  of  the  ingenious 
contrivances  displayed  in  these  inventions,  but  I  must  observe  that  the 
substitution  of  safety  appliances  for  strong,  efficient  tackles  is  by  no 
means  trye  economy." 

Speaking  tubes  have  not  yet  been  generally  fixed  in  slopes  and  shafts 
where  the  human  voice  cannot  be  distinctly  heard  and  understood,  be- 
cause at  first  their  powers  of  conveying  sound  were  claimed  not  to  be 
understood  by  the  responsible  parties  in  charge  of  such  mines.  The 
Sodom  mine  owners  of  the  Mahoning  valley,  shortly  after  the  passage  of 
the  mining  law,  applied  an  inch-diameter  gas-pipe  to  the  slope,  which 
is  four  hundred  and  twenty  feet  in  le.ngt)i,  but  it  would  not  convey 
sound,  and  was  removed.   I  suggested  a  pipe  of  two-inch  diameter,  which 
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I  would  warrant.  In  the  anthracite  region  of  Pennsylvania  pipes  of  two 
and  a  half  inch  diameler  are  sometimes  put  in  for  depths  of  four  hun- 
dred feet,  but  more  commonly  two-inch  pipe  is  used  to  depths  of  even  six 
hundred  feet.  The  pipe  is  usually  galvanized  gas-pipe  (inside).  All  the 
mines  of  the  State  can  have  suitable  tubes  by  applying  pipe  of  two-inch 
diameter. 

The  maps  of  mines  have  been  very  generally  forwarded  to  the  office, 
most  of  them  being  on  a  scale  of  one  hundred  feet  to  the  inch ;  a  few  of 
them  are  on  a  larger  scale,  the  law  allowing  it ;  and  one  or  two  are  on  a 
scale  of  one  hundred  and  fifty  feet  to  the  inch.  This  is  contrary  to  the 
requirement  of  the  law,  which  foroids  a  smaller  scale  than  one  hundred 
feet  to  the  inch ;  but  the  properties  of  the  companies  in  question  were 
so  extensive,  embracing  upward  of  one  thousand  acres  of  land,  that  it 
Tf as  found  practically  impossible  to  follow  the  letter  of  the  law.  Some 
of  the  smaller  operators,  removed  from  great  mining  centers,  whose  mines 
have  not  yet  been  visited,  have  failed  to  stnd  forward  maps  up  to  the 
present  time. 

The  law  is  defective  in  several  important  particulars,  and  requires 
amendment  to  make  it  effective.  The  section  forbidding  boys  under 
twelve  years  of  age,  and  under  sixteen  unless  they  can  read  and  write, 
from  working  in  a  mine,  makes  it  the  duty  of  the  superintendent  to  see 
that  it  is  not  violated,  but  there  is  no  penalty  attached  in  case  the  super- 
intendent disregards  this  requirement  of  the  act.  I  am  glad  to  see,  how- 
ever, that  notwithstanding  this  defect  most  of  the  managers  have  enforced 
this  provision  of  the  law,  and  it  has  had  a  very  noteworthy  effect.  Night 
schools  have  sprung  up  at  a  very  large  number  of  mines,  and  not  alone 
those  boys  attend  whom  the  law  has  ostracised,  but  nearly  all  other  boys 
as  well,  and  in  some  cases  the  father  also  is  a  regular  attendant.  The 
law  is  also  defective  with  respect  to  reporting  accidents,  both  serious  and 
fatal,  there  being  no  penalty  attached  for  failure  to  comply  with  it  in  ; 
this  particular,  and  more  than  three-fourths  of  the  fatal  accidents  were 
not  only  not  reported  to  myself  immediately  after  their  occurrence,  but 
the  coroner  was  not  notified.  The  responsible  parties  having  charge  of 
mines  do  not  care  to  report  such  cases,  even  when  no  blame  attaches  to 
their  management,  because  the  recurrence  of  mine  casualties  are  always 
thought  to  reflect  against  the  mine  and  its  management.  There  is  also 
a  defect  in  the  case  of  bosses  reporting  the  amount  of  air  in  circulation.  { 
I  believe  it  would  be  well  to  require  all  mines  to  make  monthly  reports 
of  the  air  to  the  Inspector  of  Mines. 

The  law  should  be  amended  also  so  that  fine  and  imprisonment  would 
attach  to  managers  or  orperators  for  willful  failure  to  comply  with  its 
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provisions  which  have  reference  to  ventilation  or  to  applying  safety- 
gates,  covers,  and  catches  for  cages,  and  speaking-tubes.  As  it  now 
stands,  the  remedy  is  in  prohibiting  the  working  of  the  mine  with  more 
than  ten  men  until  it  is  made  to  conform  to  the  requirements  of  the  act; 
but  such  prohibition,  more  particularly  in  times  like  the  present,  when 
work  is  80  scarce,  might  entail  untold  suffering  upon  many  innocent 
families,  in  the  loss  of  work  consequent  on  the  stoppage  of  the  mine. 
Besides,  the  law  may  be  violated  every  day  with  impunity  in  one  of  its 
most  essential  particulars,  that  of  ventilation,  by  willful  neglect  of  the 
furnace,  or  failure  to  provide  doors  and  stoppings  at  the  suitable  date; 
and  by  the  time  the  court  could  reach  a  decision  in  any  case  every  thing 
could  be  made  right,  and  before  a  month  had  elapsed  the  mine  might  be 
in  as  bad  a  state  as  ever.  Indeed,  the  furnace  may  be  neglected  every 
day,  and  is  neglected  every  day  in  many  mines,  causing  defective  ven- 
tilation, to  the  injury  of  the  health  of  the  underground  workmen,  and 
there  is  no  remedy;  but  if  punishment  by  fine  and  imprisonment  were 
visited,  such  neglect  would  cease  forthwith.  Where  there  is  positive 
and  immediate  danger  of  the  destruction  of  the  whole  force  of  a  mine, 
as,  for  example,  where  there  is  but  one  opening  provided,  the  law  ought 
not  to  be  changed  under  any  circumstances  of  the  case. 

It  will  be  seen  in  reading  over  the  list  of  serious  accidents  and  their 
causes,  that  quite  a  number  of  them  have  occurred  in  slopes  by  cars  run- 
/  ning  away.  I  would  recommend  that  all  slopes  be  required  by  law  to 
have  suitable  traveling- ways  provided  on  one  side  of  the  track,  at  least 
two  feet  and  a  half  in  width,  and  that  man-holes,  capable  of  allowing  of 
the  entrance  of  three  men,  be  made  at  intervals  of  twenty  or  thirty 
yards.  Where  the  miners  can  commence  the  work  of  ascent  before  the 
cars,  and  get  out  ahead  of  them,  there  is  not  so  much  danger,  but  where 
the  train  moves  first,  and  the  men  follow  after,  and  have  to  get  out  of  the 
way  of  the  passage  of  the  empty  trains  returning,  as  at  the  Church  Hill 
Coal  Company's  slope,  the  danger  is  ever  present.  No  miner  ever  at- 
tempts the  ascent  of  this  slope  without  experiencing  some  degree  of  fear. 

There  appears  to  be  a  misunderstanding  of  the  requirements  of  the 
law  in  the  case  of  two  outlets,  the  miners  contending  that  in  order  to 
conform  to  the  letter  and  spirit  of  the  act,  both  outlets  must  be  provided 
at  all  times  with  available  means  of  egress,  otherwise  safety  is  not  as- 
sured, while  the  operators  claim  that  the  two  openings  are  sufficient  if 
the  second  one  can  be  made  available  for  the  withdrawal  of  the  men  be- 
fore they  would  perish,  in  a  case  of  the  closing  of  the  main-opening  by 
fire  or  otherwise.  As  this  part  of  the  act  is  not  yet  in  force,  I  have  given 
no  opinion  on  the  question. 
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No  Inspector,  single-handed,  can  do  the  work  required  by  the  law,  and 
I  would  recommend  that  provision  be  made  for  the  appointment  of  an 
assistant,  and  that  such  assistant  be  a  practical  miner,  thoroughly  con- 
versant with  the  various  systems  of  mining  and  ventilation  in  practice. 
Or  it  might  serve  every  purpose  to  authorize  the  Inspector  to  appoint  a 
practical  miner,  of  known  ability  and  good  judgment,  to  examine  certain 
mines  in  any  region  where  he  had  reason  to  believe  the  law  wa?  being 
violated,  so  that  the  Inspector  could  promptly  give  his  time  and  atten- 
tion to  places  needing  his  presence. 

Much  of  the  Inspector's  time  is  needed  ia  the  office,  extending  maps, 
answering  correspondence,  etc.  This  work  might  be  equally  well  done 
with  a  clerk  in  the  office,  but  this  would  require  the  clerk  to  have  a 
knowledge  of  mine  surveying  and  the  drawing  of  mine  plans  or  maps. 
In  my  judgment,  an  assistant,  in  the  person  of  a  competent,  practical 
miner,  to  assist  in  inspecting  the  mines,  would  best  serve  the  end  in 
view. 

Unless  periodical  visits  are  made  to  the  mines,  to  see  that  the  law  is 
properly  complied  with,  it  will  not  be  enforced  as  it  should  be.  Thit 
was  well  illustrated  in  the  law  of  1870,  which,  although  containing 
severe  pains  and  penalties  for  any  infraction  of  its  provisions,  was  openly 
disregarded  at  nearly  every  coal  mine  in  the  State,  because  there  wer$ 
no  proper  officers  to  enforce  its  provisions  and  apply  its  precepts. 

With  one  assistant,  in  the  person  of  a  competent,  practical  miner, 
giving  his  whole  time  and  attention  to  the  examination  and  inspection 
of  the  mines,  and  with  the  chief  Inspector  dbing  the  same  thing  as  often 
as  his  other  duties  will  permit,  the  work  required  by  the  law  can  be 
efficiently  done.  As  the  mines  are  made  more  safe  and  healthy,  in  ac- 
cordance with  the  requirements  of  the  law,  they  will  need  less  frequent 
inspection,  though  under  all  circumstances  and  conditions  they  should 
be  visited  and  examined  at  least  twice  a  year. 

Respectfully  submitted, 

ANDREW  ROY, 

State  Inspector  of  Mines. 


SUPPLEMENT. 


Columbus,  January  30, 1876. 

The  following  circular  was  sent  to  all  the  coal  companies  in  the  State, 

as  far  as  known : 

Office  of  State  Inspector  of  Minks, 

Columbus,  Ohio,  December  31, 1874. 

Gentlemen  : — I  shall  be  greatly  obliged  if  you  will  furnish  me  on  receipt,  for  pub- 
lication in  my  forthcoming  annual  report,  a  statement  of  the  amount  of  coal  mined, 
the  number  of  men  employed,  etc.,  at  your  mines,  for  the  year  ending  December  31, 
1874. 

The  facts  furnished  will  be  treated  as  strictly  confidential,  if  you  desire  it,  and  will 
not  be  published,  except  in  the  aggregate  production  of  the  State. 

Name  of  mine ;  county  where  located ;  name  of  coal  company,  or  firm,  or  proprie- 
tors; post-office  address;  description  of  mine — shaft,  slope,  or  drift;  depth  of  mine 
below  the  surface  (in  feet) ;  average  number  of  inside  men  and  boys,  including  road- 
men, drivers,  etc. ;  average  number  of  outside  men  and  boys,  including  engineer, 
weighmaster,  etc.  Annual  production  for  the  past  three  year^  Tons,  of  2000  i)ound8, 
in  1872 ;  tons,  of  2000  pounds,  in  1873;  tons,  of  2000  pounds,  in  1874. 

Very  respectfully,  ANDREW  ROY, 

State  Inspector  of  Mines, 
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Answers  were  not  as  generally  returned  as  I  expected ;  but  I  am  able  to 
make  at  least  an  approximate  estimate  of  the  facts  sought  to  be  obtained. 
The  following  will  be  found  to  be  nearly  correct,  using  round  numbers. 
The  estimate  is  for  the  last  three  years : 

Appboximate  Estimate. 


Mahoning  vallev 

Tuscarawas  valley 

Hocking  valley,  including  Straitsville   and 

Shawnee 

Pomeroy  re^on 

Salineviile,  including  Irondale,  Hammonds- 

ville,  etc 

Bellair  region 

Jackson  region 

Coshocton  region  

Ironton  region 

Leetonia  and  New  Lisbon 

Other  regions 


1872— Tons. 


1,334,000 
1,000,000 

900,000 
400,000 

400.000 
200,000 
100,000 
120,000 
100,000 
150,000 
400,000 


5,104,000 


1873— Tons. 


1,330,000 
900,000 

1,225,000 
350,000 

325,000 
200.000 
125,000 
75,000 
100,000 
100,000 
450,000 


5,080,000 


1874— Tons. 


1,250,000 
950,000 

700,000 
100,000 

150,000 

100,000 

75,000 

70,000 

75,000 

125,000 

225,000 

3,820,000 
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It  is  very  difficult  to  arrive  at  even  an  approximate  estimate  of  the 
number  of  miners  in  the  State,  as  last  year  there  was  so  much  wander- 
ing from  place  to  place,  caused  by  the  mines  shutting  down.  The  fol- 
lowing is  as  near  an  estimate  as  can  be  made,  under  the  circumstances, 
for  1874  : 

Mahoning  valley 3,500 

Tuscarawas  valley 3,000 

Hocking  valley 2,500 

Pomeroy  region ^  800 

Salineville  region 800 

Bellair  region 500 

Steubenville  region 500 

Jackson  region 300 

Coshocton  region 300 

Ironton  region 200 

Lcetonia  region ^ 200 

Other  districts 500 

12,500 

The  above  estimate  is  based  upon  the  number  of  miners  working  last 
year,  which  in  good  times  would  be  at  least  one-half  more,  making  the 
underground  force  of  the  State  fully  18,600  souls.  To  this  list  there  must 
be  added  the  outside  men  employed  in  removing  the  coal  to  the  railroad 
shutes,  etc.,  which,  on  an  average,  is  one  to  every  ten  miners,  making 
1,850,  and  a  total  of  20,350  hands  employed  in  and  about  the  mines  of 
the  State  during  full  work. 

Taking  the  number  of  fatal  accidents  at  27,  and  adding  3  which  were 
not  reported,  and  the  output  at  3,820,000  tons,  we  would  have  one  death 
for  every  127,333  tons  mined;  and  estimating  the  number  of  miners 
employed,  at  13,300,  we  would  have  one  death  for  every  333  men  em- 
ployed, which  is  greatly  in  excess  of  England,  though  less  than  Pennsyl- 
vania. If  we  wish  to  reduce  this  death-list  to  its  minimum,  we  must 
have  better  undergound  discipline,  and  forbid  new  hands  from  assuming 
the  risks  and  responsibilities  of  miners  until  they  understand  the  perils 
of  the  mine. 
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Statement  of  Coal  Mined  in  the  United  States  in  the  Yeab  1873. 

[Stem  Sawwd*s  Coal  Tnde  Jonro^] 

Tons. 

Pennsylvania  (official) 34,523,560 

Maryland,             "      -  2,674,100 

Virginia  (estimate) 60,000 

West  Viiginia  (estimate) 1,000,000 
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Tons. 

Ohio  (Secretary  of  State's  Report*) 3,944,340 

Kentucky  (estimate) 400,000 

Tennessee,         " 400,000 

Alabama,            " 60,000 

Michigan,           " 50,000 

Indiana,             *'        1 ,500,000 

Illinois,              "        3,500,000 

Iowa,                   "        : 350,000 

Missouri,            " 1,000,000 

Kansas,              " 50,000 

49,512,000 

Colorado,  Wyoming,  Utah,  and  Pacific  Coast  (lignites,  estimate)...  1,000,000 

Total  amount.. 50,512,000 


CIIABACTEB  OF  COAL.  TOUS. 

Anthracite  coal 22,828,178 

Semi-bituminous  coal 5,272,803 

Bituminous  coal 21,411,019 

Lignite  coal - 1,000,000 

Total 50,512,000 


BRITISH   inspectors'  REPORTS. 

The  reports  of  the  inspectors  of  mines  for  the  year  1873  form  a  bulky 
volume  of  about  four  hundred  pages,  and  contain  much  interesting  in- 
formation, many  useful  suggestions,  and  an  immense  collection  of  statis- 
tics. They  are  prefaced  by  a  series  of  tabulated  summaries,  which  show 
(1)  the  number  of  persons  employed  on  the  surface  and  below  ground  in 
each  of  the  districts  under  inspection;  (2)  the  products  of  the  mines  of 
each  district;  (3)  the  number  of  fatal  accidents,  and  the  lives  lost  thereby; 
and  (4)  the  proportion  which  the  loss  of  life  bears,  first,  to  the  total  num- 
ber of  persons  employed,  and,  secondly,  to  the  quantity  of  minerals  raised. 

From  the  first  of  these  summaries  it  appears  that  in  the  aggregate 
512,199  persons  were  employed  in  and  about  the  coal,  fire-clay,  ironstone, 
and  oil  shale  mines  of  Great  Britain,  and  1,950  in  Ireland,  being  a  total 
of  514,149  persons  in  Great  Britain  and  Ireland,  exclusive  of  those  em- 


♦  This  report  is  too  low,  but,  it  will  be  observed,  places  Ohio  second  on  the  list  of 
coal-producing  States  notwithstanding. 
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ployed  at  the  other  mines,  which  are  classed  under  the  Metaliferous 
Mines  Regulation  Act.  The  numbers  and  ages  of  the  persons  employed 
under  ground  are  distinguished  from  those  employed  above  ground  in 
nine  out  of  the  twelve  districts,  and  in  the  other  three  districts  the  per- 
sons under  ground  are  separated  approximately  from  those  above  ground. 
The  total  number  of  persons  employed  thus  separated  shows  that  in  Great 
Britain  406,599  were  under  ground,  and  106,600  above  ground,  and  in  Ire- 
land 1,209  under  ground,  and  741  above  ground. 

From  the  second  summary  it  appears  that  in  the  aggregate  128,544,400 
tons  of  coal,  1,738,491  tons  of  fire-clay,  12,094,827  tons  of  ironstone,  and 
524,095  tons  of  oil-shale  were  produced  from  the  mines  in  Great  Britain  ; 
and  135,731  tons  of  coal,  and  3,702  tons  of  fire-clay  from  the  mines  in  Ire- 
land. 

The  summary  of  fatal  accidents  and  lives  lost  in  and  about  the  mines 
shows  that  at  the  mines  classed  under  the  Coal  Mines  Regulation  Act  in 
Great  Britain  (the  Coal  Mines  Act  not  being  in  operation  in  Ireland  until 
1874),  the  fatal  accidents  amounted  to  973,  and  the  deaths  (some  of  the 
accidents  causing  more  than  one  death)  amounted  to  1,069.  Of  these, 
902  of  the  accidents  and  994  of  the  deaths  were  at  coal  and  fire-clay 
mines,  nearly  all  being  at  coal  mines.  Amongst  the  fire-clay  mines  now 
comprised  by  the  act,  there  are  some  where  coal  is  not  wrought,  which 
were  not  previously  comprised,  but  the  number  is  small,  and  does  not 
materially  affect  a  comparison  of  the  present  accidents  and  deaths  with 
those  reported  for  previous  years.  As  compared  with  those  of  the  pre- 
ceding year,  the  accidents  in  1873  are  an  increase  of  eight,  but  the  deaths 
are  a  decrease  of  sixty-six. 

From  the  fourth  summary  (showing  the  proportion  which  the  accidents 
and  deaths  bear  to  the  persons  employed  and  mineral  wrought)  it  appears 
that  on  the  average  in  1873  in  Great  Britain  there  was  at  all  the  mines 
under  the  Coal  Mines  Act  one  fatal  accident  amongst  every  526  persons 
employed  in  and  about  the  mines,  and  one  death  by  accident  amongst 
every  479  persons;  also,  that  146,867  tons  of  mineral  were  got  for  each 
fatal  accident,  and  133,677  tons  for  each  death  by  accident.  In  the  pre- 
ceding year  the  fatal  accidents  and  deaths  at  the  coal  and  comprised  fire- 
clay mines  were  more  numerous  in  proportion,  being  one  accident  and 
one  deathi  respectively  amongst  the  lesser  numbers  of  468  and  394  persons 
employed,  and  for  the  lesser  quantities  of  138,024  and  116,409  tons  of 
mineral  wrought.  The  oil-shale  mines  are  all  newly  comprised,  and  so 
are  likewise  the  ironstone  mines  of  Cleveland,  etc.,  and  numerous  black- 
band  ironstone  mines,  so  that  no  comparison  can  be  made  with  previous 
years  as  to  these  mines. 
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The  following  is  a  general  summary  of  the  uses  for  which  the  coal 
raised  was  employed  : 

Tors. 

Coal  exported  to  foreign  countries ;...: 12,712,222 

"  used  on  railways 3,790,000 

"  in  iron  manufacture 35,119,709 

"  in*  smelting  other  metals 763,607 

"  in  mines  and  collieries .'    9,500,000 

"  in  steam  navigation 3,650,000 

**  in  steam  power  in  manufactories^ 27,550,000 

"  in  gas  manufacture 6,560,000 

"  in  water-works 650,000 

"  in  potteries,  glass-works,  brick,  lime,  and  cement  kilns 3,450,000 

'*  in  chemical  works,  and  all  other  sundry  manufactures 3,217,229 

"  domestic  consumption  ^ 20,050,000 

Total 127,012,767 

PROPORTION  OF  ACCIDENTS  AND  LIVES  LOST. 

The  following  summary  shows  the  proportion  of  accidents  and  lives 
lost  to  the  number  of  persons  employed  in  and  about  the  coal,  fire-clay, 
ironstone,  and  oil-shale  mines,  and  the  quantity  of  minerals  wrought  in 
Great  Britain  during  the  year  1873 : 


DiSTKICT. 


Northumberland,  Cumberland,  and  North 
Durham 

South  Durham  and  Westmoreland 

Cleveland  (ironstone).. 

North  and  East  Lancashire 

West  Lancashire  and  North  Wales 

Yorkshire 

Derby,  Leicester,  Nottingham,  and  War- 
wickshire  

North  Stafford,  Cheshire,  and  Shropshire, 
(including  ironstone) 

South  Stafford  and  Worcester 

Monmouth,  Gloucester,  Somerset,  and  Dev- 
onshire   

South  Wales  (including  ironstone) 

East  Scotland  (inclumng  ironstone  and 
shale) 

West  Scotland  (including  ironstone  and 
fhaXe) 

Total  average : 


Persons  employed. 


Per  fatal 
accident 


513 
711 
389 
462 
418 
543 

618 

546 
518 

543 
419 

598 

565 


526 


Per  life 
lost. 


496 
702 
374 
430 
338 
496 

594 

397 

478 

491 
385 

573 

520 


479 


Tons 
mineral  wrought. 


Per  fatal 
accident 


149,752 
238,684 
226,468 
117,703 
101,867 
148,068 

155,155 

165,311 
164,134 

109,368 
107,761 

163,798 

145,065 


146,867 


Per  life 
lost 


145,023 
235,543 
217,409 
109.750 
82,308 
135,304 

149,263 

120,226 
151,345 

98,735 
101,368 

156,973 

135,552 


133,677 
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The  following  is  a  general  summary  of  the  returns  of  the  mineral  pro- 
duce of  the  United  Kingdom  for  1873 : 


Minerals. 


Coal 

Iron  ore  

Copper  ore 

Tin  ore , 

Lead  ore 

Zinc  ore 

Iron  pyrites 

Arsenic 

Bismuth 

Cobalt 

Manganese 

Ochre  and  umber , 

Wolfram 

ClaV)  fine  and  fire,  and  shale  (estimated) 
Salt 


Barytes 

Other  earthy  minerals  (estimated) , 


Total  value  of  the  minerals  produced  in  the  United 
Kingdom  in  1873 


Quantities. 


Tons.      cwts. 

127,016,747    0 

16,677,499    0 

80,188  10 

14,884  17 

73.600  10 

16,969    0 

68,924    3 

6,448  17 

1    4 

0    6 

8,671    6 

6,368    8 

49  19 

1,786,000    0 

1,786,000    0  . 

10,269  11 


Value. 


jC47,631,280 

7,673,676 

342,708 

1,066,836 

1,131,907 

61,166 

36,436 

22,864 

68 

12 

67,766 

6,410 

626 

666,300 

892,600 

7,993 

3,000 


£69,479,486 


PENNSYLVANIA  INSPECTORS*   REPORTS. 

The  reports  of  the  Pennsylvania  inspectors  for  the  year  1873  show  one 
fatal  accident  for  every  83,457  tons  mined,  which  is  *greatly  in  excess  of 
Great  Britain,  and  is  also  in  excess  of  former  years  in  Pennsylvania. 
In  Great  Britain  512,199  persons  were  employed  in  and  about  the  coal 
mines  in  1873.  The  amount  of  coal  raised  was  128,544,400  tons ;  the  num- 
ber of  fatal  accidents  being  973,  and  the  number  of  deaths  1,069.  The 
number  of  hands  employed  in  Pennsylvania  in  and  around  the  anthra- 
cite coal  mines  in  1873  was  56,409;  the  number  of  persons  killed  was 
264;  and  the  amount  of  coal  raised  was  22,823,178  tons. 

In  Great  Britain  the  mine  operators  are  obliged  by  law  to  return  the 
amount  of  coal  mined,  and  to  report  at  once  to  the  inspector  of  the  dis- 
trict the  occurrence  and  cause  of  all  accidents— fatal  and  serious  alike. 
In  Pennsylvania  the  coal  product  is  annually  published  by  Messrs.  Ban- 
nan  and  Ramsey,  of  the  Pottsville  Miners'  Journal,  but  in  Ohio,  for  some 
cause  many  of  the  operators  of  the  mines  positively  refuse  to  give  report 
of  the  coal  mined,  and  the  reports  of  the  assessors  are  bad  guess-work, 
without  any  approximation  of  facts. 


78 


Names  op  Prrsons  Killed,  and  Cause  op  Death,  iv  and  about  the  Mines  fob 

THE  Year  1874. 


Date. 

Names. 

Names  of  Mines. 

Cause  of  Death. 

Jon.       5 

Boy(uame  not  given) 

Isaac  Martin 

Baer  Shelby 

Silver  Creek  shaft 

Fell  down  shaft. 

26 
Feb    15 

Furnace  Coal  Company 

Cambridge  Coal  and  Coke 
Comoanv 

Fall  of  slate. 

James  Davidson 

William  Howard 

Dallas  Roberts.^ 

Francis  Kins 

Fall  of  rock. 

23 
Mar.  19 
April  18 

Newark  Coal  Company 

Washingtonville  slope 

Stewart  mine  (Mahoning 
countv) 

Fall  of  slate. 
Kicked  by  a  mule. 

Fall  of  roof. 

July  17 
Aug.  10 

Hamnnor  Rock 

Drawing  pillars. 
Fall  of  coal. 

William  Wolf 

Havdenville  mines 

Boy(  name  not  given) 

E.  G.  Pickering 

Wm.  Saterlield. 

Thomas  Davis 

(( 

Run  over  by  cars  (outside). 
Fall  of  coal. 

Sept  10 

16 

Brooks*  mines 

(( 

Fall  of  slate. 

11 

Newark  Coal  Company..  .. 
Brooks'  mines 

Struck  by  piece  of  iron  (out- 
side). 
Fall  of  coal. 

Ort     12 

George  Longly 

John  Fisher 

Sept  25 

Nov.    1 
6 

Aberdare  shaft 

Silvpr  Creek  

Struck  by  coal  in  shaft. 
Fall  of  slate  (lived  10  days). 
Fall  of  coal. 

Joseph  Vintus 

William  Wilson 

Jacob  BerfiT  

Lonestreth  mines 

9 

Chippewa  mines 

Fall  of  slate. 

16 

Grove  Coal  mine 

Fell  down  shaft. 

20 

Joseph  Norman 

James  Moore 

Maole  Grove 

Bursting  of  boiler. 

<i 

24 

Mrs.  Huber 

Aberdare 

Ashland  slope 

Svracuse  slope 

Run  over  by  cars  on  tram- 
road  (outside). 
Fall  of  roof. 

26 

George  Fudce 

June  2Q 

Robert  Cundiff. 

John  Rice 

Explosion  of  powder  blast. 

<(                         it 

Dec    24 

Kvle  shaft 

30 

August  Carraba 

Michael  Walsh 

Frank  Moore  

Church  Hill  slope 

Fall  of  roof. 

Wadsworth  mine  

Fall  of  siate. 

Aug. 

Highland  mine 

t< 

• 
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Names  op  Persons  Seriously  Injured  in  and  about  Mines,  and  Cause  of  Acci- 
dent, FOR  THE  Year  1874. 


Date, 


Namb. 


Jan. 


Feb. 


3 
15 
27 
30 
15 
17 


Mar.    4 
14 

15 

35 


Apr. 

3 

7 

• 

10 

27 

May 

6 

SI 

5 

30 

June 

1 

Andrew  Da^^an. . 
G.  Mm'kiitskaw  . 
H.  Williams  .... 

Bt^nj.  Stiuior 

Wm.  Hall   

Joseph  Smith 

C.  C(»ii8taut 

Ed.  (io4Hlj!;e 

Tho8.  DavU 

I'Yauk  Uorvier.. 

C.  Ltnmler 

John  MitMop  . . . . 
JaH  Sulheruuid.. 

A.  Shearer 

Aiidn^w  Tarr 

Ju«.  Kay 

Wm.  Mursau  ... 

J.  Hnllaiiu. 

K.  Morrifl 

Ben.  Smith 

Ge<».  Arnold 

J.  W.  Williams.. 

Th.  Br.H»k8 

J.  Plethory 


24 

26 


10 

17 

July  15 

21 
25 

An;;.  5 
10 
18 
27 

Sept.  5 

17 
25 


Oct.     I 


5 
12 
16 
12 

25 

Nov.  4 
6 
July  16 
June  15 
Sept  24 
Nov.  15 
Dec.  10 
27 
Aug.  20 
Sept.  I 
Sept.  15 
I 
Nov.  18 
Dec  18 
Aug.— 


Apr.  — 


J.  W.  Miles    . . 
ThoH.  Miles  .... 
Goo.  Kceley  ... 
Ueu  ryLutz 


Enoch  Bailey.. 
J.  McKinzie... 
.fa<;ob  Sberl»er. 
ThoR.  Savage. . 

K.  LeMri«   

.Joseph  Holtz.. 

i  M.  Sueider 

R«*e«e  Lewis... 

R.  Barkley 

Cook    .. 

W.  Cartright. 
General  James 
John  Wallace  . 
Kobt.  Roberto 


(t«*o.  Hesely  .. 
David  George 
M.  Harrison. . 
W.Elliot 


Eran  Thomas.. 
SamMEaale  .... 

A.  Barclay 

Hugh  Wayers.. 

David  Jones 

Reese  Lewis 


Name  of  Minr. 


Silver  Creek 

Niles  shaft 

Newark  and  Straitov'le 


Leetonia  slope. 
Cherry  Bun... 


Church  Hill  slope  . . 
Powers'  slope 


Fairview  mine 

44 

Maple  Grove.. 


Fairview  mine 

La  Grange  shaft 

Niles  Coal  Company . . 
Ward,  Warner  ScCo... 
Tod&  Wells' shaft... 

Arnes  &,  Wick 

Powers'  slope 

Shawnee  mines . 

Church  Hill  slope 

Church  Hill  shaft 

Kyle  shaft 


Thorn  HiU 


N.  and  O.  Coal  Co 
Burnett  slope 


Cambridge  mines 

Crawtord  slope 

Rhodes  shaft 

Church  Hill  slope  . . . 

Niles  shaft 

Hanging  Rook 

Mciunnie  slope 

Church  Hill  luope  . . . 
Niles  Coal  Company. 

Kyle  shaft 

Straitoville  Central.. 

Longstreth  mine 

Straitoville  Central. . 

Crawford  slope 

Flood  wood 

Aberdare  shaft. 

Crawford  slope 

Longstreth's  mine. . . 

Lick  Run - 

Globe  shaft       


Haroff  slope. 


Cause  of  Accid&kt. 


Longstreth  mines 

Carbondale  ■ 

Chippewa 

Church  Hill  slope 


Robt.  Roberto . . 
Frank  Campbell 
JaH.  Mallory  . . . 
G.  W.  Neuse... 
Barney  Curtis.. 
Bryan  O'Connor 
Wm.  Morgan... 

T.Smith    

Joseph  Thomas. 
John  D.  Williams 

P.  Parynes 

J.Miller 

John  Edwards.. 
A.  Barksdale... 
W.  Shelhammer 
Thoe.  McCuue. . 
John  Loferty... 
L.  Knavle 


Niles  Coal  Company. 
Longstreth  mine . . . . 

Cramer  mines 

Syracuse  shaft 

Excelsior  mine 

Brown's  mines 

Dabney  mine 

Central  mine 

Church  Hill  slope.... 


Troy  mine. 


Straitoville  Mining  Co. 
Cin.  Coal  and  Coke  Co. 


Chippewa 


FaU  of  slate 

Premature  blast 

Explosion  of  powder 

FaUofslato 

Hurt  with  wedge , 

Cars  running  away 

Fall  of  coal 

Fall  of  slate 

Cars  running  off  track 

Kicked  by  mule 

Cage  ran  away  in  shaft . . . 

tl  41 

Fall  of  slate 

Riding  on  loaded  car 

Fall  of  slate 

Rock  falling  in  shaft    

Cars  running  off  track 

Fell  down  shaft 

Fail  of  coal 

Cars  runuiug  away  on  slope 

tt  14 

Fall  of  coal 

Cars  running  away  on  slope 

Fall  of  slate 

Premature  explosion 


FaU  of  roof. 


Bun  ovtr  by  cars. 
Fall  of  coal 


(« 


Fall  of  roof .. 
Fait  of  slate. 


44 
tt 
tt 
tl 


Bun  over  by  cars  outoide 
Explosion  of  fire-d^np  . . 
Run  over  by  cars 


Hand  mashed  between  oars 
Cars  running  away  on  slope 

FaU  of  slate 

Conl  feU  down  shaft 

FaU  of  coal 

Riding  on  cars 

Premature  blast 


Hanging  shot 
FaUofsIiite  .. 


FaU  of  coal 


Ban  over  by  cars  outside. 
FaU  of  coal 


tt 
tt 


KiKD  OP  INJUKT. 


FaU  of  roof 

Cmsh'd  betw'n  raU  and  oars 

Kicked  by  horse 

FaU  of  slate 

Caught  between  cars 

Fall  ef  coal 


Bun  over  by  cars. 


Caught  between  car  and  rib 

FaUofslato 

FaU  of  coal 


tt 


Back  broken.  [head, 

badly  hurt  on   face   and 
Badly  burned  on  face. 
Not  stoted. 

Lost  one  eye.  fjuries. 

Thigh  broke  and  other  in- 
lujury  not  suited,  [ii^ured. 
Thigh  broke  and  otherwise 
Leg  broke. 
Ii^ury  not  stated. 
Badly  hurt. 

Iqjnry  not  stated. 

44  .  44 

Le^  broke. 

Iigury  not  stoted. 

Thigh  broke. 

Fei  i  iuo  1  t.(soon  recovered). 

Injury  not  stated. 


Cut  on  head. 

Badly  ci  ushed  fn  Umba. 

Bruitted  in  leg. 

Both  eyes  blown  out  and 

otherwise  badly  ii^ured. 
Badlv  bruised. 
Leg  broke  in  two  places. 
Leg  broke;  hurt  otherwise. 
Leg  token  off;   otherwise 

hurt. 

Leg  broke ;  otherwise  hurt. 

'♦  It 

••  •  tt 

Bruised  in  body. 
Injury  not  stated. 
Leg  broke. 
Back  broken. 
Leg  broken. 
Shoulder  blade  broke. 

Badly  hurt 

[hurt. 
Thigh  broke  and  otherwise 


CoUar  bone  broke. 

Leg  broke. 

Badly  burned ;  arm  broke. 


Badly  braised. 

Leg  broke.  [ken. 

CoUar  and  cheek-bone  bro. 
Ii^jury  not  stoted. 
Leg  broke  (second  injury 
this  year). 

[ken. 
CoUar  and  cheek-bone  bn>- 
Leg  broken. 
Hip  knocked  out  of  Joint 

Badly  hurt. 

Bruised  badly. 

Burned  badly ;  aim  broke. 

Bruised. 

Hand  smashed. 

Leg  broke ;  badly  crushed. 

Badlv  cru/'hed.     [bruised. 

Leg  broke  and  otherwiae 

Leg  broke ;  badly  bruised. 

Hand  mashed. 

CoUar  bone  fitustoiod. 
Both  l^e  brokwi. 


Serenl  aoddgnta  woo  reported  in  addition  to  the  aboro,  but  no  name  nor  date  was  Moi. 
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LIST  OF  MINES,  OPERATORS,  ETC.,  IN  THE  STATE,  SO  FAR  AS  KNOWN. 

Trumbull  County. 


Name  of  mine. 


Hood  mnie 

Sodom  slope 

Charch  Hill  slope 

Charoh  Hill  shaft.... 

Kline  slope 

ICoore  Coal  Company 

Hallidaybank 

Tyler  bank 

Wheeler  nlope 

Vienna  shaft  

Shenango  slope 

Brookflelil  slope 

Bnmett  slope 

Jacobs  shaft 

Carbon  valley 

Stewart  slope 

Mahoning  Ko.  3 

Long  bank  

Brookfield  shaft 

Ashland  slope 

Weathersfield  shaft . . 
Curtis  Hill 


Names  of  operators. 


Arms  &  Wick 

McCnrdy  Coal  Company 

Church  HUl  "  

NUea  "  

Briar  Hill  Iron  Company 

Moore  Coal  Coal       ** 

C.  H.  Andrews  &.  Co 

C.  H.  Andrews  Sl  Bro 

Vienna  Coal  and  Iron  Company. 


Shenango  Coal  Company  . 

Brookfldd 

Bnmett  " 

Jacobs  &  Son 

Wick,  Struthers  A  Co 

Mahoning  CoiU  Company. 


ti 


Payne,  Newton  4^  Co 
Ward,  Warner  St.  Co. 
Wise  Coal  Company 
Cartis  &.  Boyce *. . 


Poat-offlce  addreaa. 


Yonngatown,  Ohio 


•I 
«« 
«• 
«• 
«i 
«• 

u 


«• 
II 
I* 
«l 
II 
II 
•I 


Wheatland,  Pa. . . . 

Sharon,  Pa. 

Yonngatown,  Ohio 


•I 
ii 
ti 
II 


Clereland, 
Mineral  Ridge, 


II 


II 
II 
11 


II 
It 
II 


;3 

a 


I 


Slope. 


II 


Shitton,  Pa. 


Shaft. 
Slope. 

II 
II 
II 

Shaft. 
Slope. 

II 

Shaft! 

II 


II 

Shaft! 
Slope. 
Shaft. 
Drift. 


u 


a-sl 


•^^ 


53 

85 

185 

198 

80 

Idle. 

90 

83 

75 

64 

113 

190 

190 

100 

10 

132 

150 

80 

110 

60 

200 

155 


111 


7 
13 
93 
27 

e 


.10 

e 

7 

6 

13 

15 

10 

6 


9 
10 

7 
15 

7 
11 
12 


MAHONiira  County. 


MoKinnie  

Wick  and  Wells  shaft. . 

McKinnie  slope 

Foster  shaft 

Kyleshaft    

Tod  and  Wells  shaft  . . . 
Ward,  Warner  &  Co.  . . 

Oldtown  shaft 

Fonlk  slope 

Pennell  i^lope 

Huroff  slope 

Thorn  Hill 

Paokani  slope 

Powers  slope 

Holland  coal  minee 

Cleveland  shaft 

Austin  mines 


J.  B.  Warner  &  Co 

Wicks  &  Wells    

Mahoning  Coal  Company. . . 
Foster  " 

Kyle  " 

Josiah  Bobbins  &  Co 

Ward,  Warner  4&  Co 

Hanis,  Manrer  ScCo 

Foulk  Coal  Company 

New  Lisbon  Coat  Company. 
Huroff 

Powers,  Arms  Sl  Co 

Packard  Coal  Company  . . . . 

Powers  "  

Charles,  Moore  4&  Ca 

Caleb  Wick 

John  Morris  Sc  Co 


Mineral  Bdge.  Ohio 

Yonngatown,     '• 
.1               II 

14 

•  1 

Mineral  Bidge, 

II 

•• 

New  Lisbon, 
Yonngatown, 

<i 

II 

44 

II 

Mineral  Bidge, 

Shaft... 

65 

8 

It 

70 

8 

Slope. . . . 

90 

7 

Shaft.... 

65 

4 

ti 

74 

5 

ti 

110 

•8 

11 

75 

7 

ti 

70 

7 

Slo^.... 

Idle. 

ti 

90 

7 

11 

36 

6 

11 

36 

6 

II 

130 

8 

II 

7 

3 

Shaft.... 

40 

6 

II 

100 

11 

Athens  County. 


flection  29 

Longstreth  mine... 
L.  D.  Postou  Sc  Son 

Poston's 

New  York 

Co-operative  mine . 

Lick  Run 

LadrelHill 

Sheffield's 

Hamley's  Run 

Star 

Harper's 

Kg  Kim 


Carbondale 


Saliua  shaft... 
Chanoey  ahaft 


W.  B.  Brooks  &  Son 

T.  liOiiKHtn  th 

L.  D.  Poston  Sc  Son 

L.  D.  Poston 

New  York  and  Ohio  Coal  Co 

Nelson ville  Mining  Company . . . . 

Lick  Run  Coal  Company 

LiurelHill        "  

B.B.  Sheffield  

Columbus  and  Hocking  Coal  Co  . 

Star  Mining  Company 

Harper  Brothers 

Federal  Creek  Coal  Company 

Kins  Brothers    

Carbondale  Coal  Company 

Buckeye  "  

G.  F.  Oould 


Nelsonville,  Ohio. 


II 

ii 


Lick  Bon, 

It 

Floodwood, 

Athena, 

NelBon\'ille, 


•I 
II 
ii 
ii 
it 
II 
Ii 

41 
ii 
•  I 
II 


Big  Bun 
King's  Switch, " 
Mineral  City, 


I* 


SaUna,  Ohio. . 

Chanoey,         "  . 


Drift.... 

123 

It 

141 

II 

27 

14 

26 

14 

50 

II 

56 

II 

87 

II 

19 

II 

48 

Shaft... 

27 

Drift... 

14 

II 

30 

Shaft.... 

43 

Drift.... 

no 

Shaft.... 

8 

41 

6 

19 

13 

4 

4 

7 
5 
9 
3 
7 
3 
2 
4 
7 


10 


2 
9 
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Pkkuy  County, 


Namo  of  mine. 


Central    

St  ruitMvillcs  Mining  Co 

Tit>y     

Muiigcn's 

St«jwart«  mine 

PluniiiMT  Hill 

XX  niiurs    

N«'w  V()rk  mine 

LnnHdiile  

Furnuro  bank 

Ujuun'.H  bank 

Shawnee  Valley 


Name  of  operators. 


Straitsville  (/entral  Mining  Co  .. 

Straiteville  Mining  Conipanv 

StraitHville  Mining  and  Coat  Co 

Great  Veiii  Coal  and  Iron  Co 

Lancaster  and  Strait8  Coal  Co  .. 

StraitHville  Coal  Company 

Newark  **  

New  York  and  Straitsville  Coal 

and  Iron  ( Company 

Straitsville  Cannel  Coal  Company 

of  New  York 

Fnrnaco  Coal  Company 

Card  and  Upton  Coal  Company  . 
SUawnee  Vall«-v  Coal  and  Iron  Co. 


Post-office  address. 


New  Strait8ville,01iio 


Shawnee^ 


u 
it 
t. 
it 
li 


a 

c 


Drift 


e  a  A 
g  c  a 


^  6 


5«  . 

ii  ^  a  .::i\  o  i)  O 


35 

100 
175 

1U9 

50 

:n 

14 
40 


4 

10 
10 


5 
13 
12 

13 

12 
4 
3 


Hocking  County. 


<inre  niineH 


i  StriiitHville  and   Monday  Creek 
Coal  Mining  Company* 


Sirtion  I!>  '  W.  H.  Br.M»ks  A^  Sim 

Hav«!enrt  mioe-« I  Peter  Ilavden 


^tore, 

NtlMonville. 

Haydcnville. 


Ohio. 


Drift 


50 
147 
170 


8 
10 
30 


Mkigs  County. 


Pannmkev 

MJnernville 

Kxcelxior  ....... 

Peacock 

Dabney  , 

Diamond  

Williams'  bjuik 

Coal  Kidge  

Ibickeye 

Syracuse  Hlo|)e. , 
S>racn8<^  hhaft. 

Antiouitv 

Middleport  .  ... 
Pomeroy  mine  . 


Pomeroy  Coal  Company. 


Ebenez»*r  Williams 

Coal  Kidge  Salt  Company 
Hiickeye  Salt  Company. . . 


Pomeroy.      Ohio 


M.  Nye  Sc  Son 

Syracnw*  Coal  and  Salt  Com  jjyny. 

0|ii<»  Coal  Company '. . 

Middleport  Salt  Company 

S.  M.  Ponjerf>y 

l.eadingt«»n  (Joal  Company 

ClicHhire  <  Nml  Works  Company . . 


Minersville, 
Pomeroy. 

SjTacnse, 

Kacine, 

MiddleiMiH, 

Pomeroy, 


171  111  .  .  • . 

« 

...-.-. 

•  • 

:} 

$ 

450 

122 

•  k 

«  fc 

1 

k* 

i 

90 

16 

•  * 

iil 

2 

il 

1 

14 

3 

Slope     . . 

1 

Oil 

5 

Shaft.... 

1-24 

12 

■  * 

1 

30 

6 

Drift . . . 

10 

2 

t « 

7 

1 

it 



4« 

1 

Jei'iehson  County. 


Market  St i-ect  shaft 
Stony  Hollow 


StenlH«nville  Iron  Company 


I  Ohio  and  PoTin.«ylvania  Coal  Co. 
.  (Mnrinnati  Coal'and  Coke  Co  . . . 


Steubenville  Ohio.. 


Mingo  Hliaft j  Min;:o*  Iitai  Wc»rkt»  Company i  Mingo, 

I  St-ubenville  Furnace  and   Iron  ! 

.  Company  .1  Steuben\ille, 

Ku«b  Run  shaft Peek  &  Kamsey Rush  Run. 


1.41  (irange  Hhaft La  Grange  Coal  Company 


RoUiingMiU  shaft 


Strip  Vein 
Diamood  . 


S|»aubling,  Woodwanl  &  Co  ... 
Morgan  Iron  and  Coal  Company 


IIammondH%ille  Coal  and  Coke  Co. 

t(  It 

W.  H.  Wallace*  &  Son 


ti 
it 


La  (rrange. 

Steulienville, 

Irondale, 


HammoudsviUe,  Ohio 


Shaft 


It 
ti 

t( 


Drift 


Shaa. 
Drift 


.  .  .  . 

62 
80 

4 

20 
10 

21 

22 

I 

5 

7 

a5 

Idle. 

Idle. 

Idle. 

Idle. 

Idle. 
52 
16 

10 

9 

4 

Lawrenck  Coitnty. 

Hanging  Rock    J  Means,  K\  1.-  a-  Co '  Hanging  Rock.  Ohitij  Drift 

. .   I  hont<ui  iftui  Works  Company . .     Ironton, 

Ktna  Iron  <'oinpaiiy • 

l.awnMin*  Iron  Works  C(mii)any.   Lawr«'nce, 
.'^Inridan  Mining  Company '..   .Sht'ritUin. 


Iji«ifnce  Kuii     

Sheridan  ("oal  W»»rks  . 


a  M  M 


40 
NO 


3 
12 


82 


Jackson  County. 


Name  of  mine. 


11111011 

Welston    

Star  miucs 

Tropic 

OranKO  mines. 
Globe  mines  . . 

Hunm 

Erit^ 

Priiie'n  

Petrea  mines  . 
Kitrick'8 


Xame  of  operators. 


Post-office  address. 


Milt4in  Furnace  and  Coal  Co.  . . . 
Wilston  ('oal  and  Iron  Com])any 

Star  Furnace  Company '. 

Tropic      •'  '•         

Orange  Iron  '*         

(Jlulm       "  •'         

Huron      "  "         

Erie  "  '•         

Price  Brothers 

P*^trea  Coal  Company 

TboR.  M.  Kitrick 


Wilston,  Ohio 
Jackson,     " 


tt 
It 

14 
It 
it 
li 


t4 
it 
li 
•  i 
<l 
II 


c 
1.S 

sa 


Shaft 
(I 

M 

li 
11 
li 
II 
ii 

Drift 


B  §  fl 


<5 


!^ 


1.  .  .  . 

25 

4 

14 

2 

30 

3 

24 

3 

25 

2 

33 

2 

27 

3 

14 

2 

.... 

8 

2 



68 

10 

— 1 

10 

2 

Guernsey  County. 

Scott's  mines j  Scioto  Coal  and  Salt  Works Cambridge,  Ohio 

Cambridjre  mines '  Cambridjie  Coal  Mining  Co "  ** 

Central  shaft |  Cent!  Shaft  Salt,  Coal  &  Ct)ke  Co.  Danford, 

Ohio  mines Oliio  Coal  Company  .  .*- Marietta, 

I  Ohio  and  Marietta  Coal  Co 


Carroll  County. 


ti 
li 


Drift . . 


•i 

•I 


7-  ! 
7.1 

a=s  I 

50  I 

2b-  I 


6 

7 
7 
B 

7 


Brown's  mines,  bi*^  vein 
Bro\*n's mines, strip  " 

Kol)ert«ville  mines 

Kobertsville  mines 


Matthew  Bro^-n 

Cleveland  Iron  Company 

•i  it 

Dutchen  &  Davis 

Muskingum  County. 


Salineville, 

"    ....|] 

Dri 

ii 

.1           ' 

It 

•i 

ii 

II 

ti 

tt 

.1 

It 

or 

Clevel'd 

It 

Idle. 
40 
Idle. 
Idle. 
Idle. 


Henry  Jones I  MeLnng  Station,  O. . 


Drift 


Del  CarlH) !  Diamontl  Mining  Co I  Roseville,  Ohio 

There  are  a  number  of  other  mines  jn  this  county,  but  the  region  has  not  beoB  visited  yet. 


22    ! 
18 


Fonltz's  slope. 


Crawford  shaft; 

Crawford  sloi)e 

Burton's     

Willow  slope 

Willow  shaft 

Williamson's  shaft 

Maple  Grove 

Aberdare  shaft  — 
Jacobs  shalY 


Grove  mhie 


Stakk  County. 

Fulton  Coal  Company \  Canal  Fulton,  Ohio. 

Buckeye  Coal       •'        

Fulton  Mining     "        

CrawfordCoJ     "        


J.  P.  Burton 

Willow  Bank  Coal  Company  . . 
ti  It        ** 

A.B.Williamson 

Massillon  Coal  and  Mining  Co. 

Youngstown  Coal  Company  . . . 

Rhodes 

Massillon  " 

Grove  '* 


it 
II 


Massillon, 


Xorth  Lawrence,  O. . 
Massillon,  Ohio 


Slope 


Shaft 

Shipe . 

Shaft 

Sloprt. 

Shaft, 
ti 

Slope. 

I^aft. 

II 


4 
3 


68 

9 

60 

13 

180 

20 

83 

15 

13 

5 

225 

21 

23 

5 

UK) 

16 

1-26 

14 

184 

8 

»o 

8 

59 

11 

Summit  mine 

Brewster's  slope 

Brewstor's  bank 

Brewster  Bro.-*.  bank. 

Middlebuyy  shaft 

Johnson  shaft 

Deuuison  bank 

Barges  


Summit  County. 

Summit  Mine  Coal  Company  . .. .;  Akron, 

Brewster  " 

ii  ti 

Brewster  Brothers 

Middleburj'  Coal  Company 

•lohnson  '*  

Deunistm  "  

Barges  &.  Sons 

Norton  Coal  Company 


Akron, 

M 

Drift; 

k » 

Slope 

it 

Drift 

»> 

SIo})e 

•1 

Shaft 

ti 

II 

Sherman, 

Drift 

A  knm. 

1* 

Sherman, 

ii 

195 

15 

65 

7 

65 

7 

43 

3 

100 

7 

130 

9 

Idle. 

Wayne  County. 


Fairvlfw  bank 

Crawfoixi's   

Silver ('r»»fk  No.  1 
Silv»*r  Creek  Xo  2 


J.  P.  Button  it  Co 

Crawford,  8coi t  &  Co 

tSilver  Creek  Coal  Company 

I-YankHq 


MassiUon,     "    I  Shaft. 

"     tSIope 

Doylestown,  Ohio ...  Shaft;. 

Drift;. 


Akron, 


55 

28- 

160 


9 

4 

1» 
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Belmont  County. 


Name  of  mine. 


Belmont  Worka  No.  1 . 
Behnoiit  Works  No.  2. 

Pittsburgh  Works 

Weejree 

Empire 

Uuiou  mine 


Bai-uard's  Coal  Works 

Franklin   

PijMj  Creek 


PoHt-ofbco  address. 


Hoathering^tou  Brothers j  Bellair,  Ohio . 


Rm'kinghouser  &  Stcrritt 

B.  Sliaver&Co 

Empire  Worku 

Union  Coal  Comi>any 

Purdy  &.  Lashloj' 

E.  G  Morgan    

W.  O.  Bernard 

Sterrilt  &.  Mclklahon 


Weegco,  Ohio 

<< 

MoundsvUle,  W.  Va 
Bellair,  Ohio 


Franklin,  Ohio 


Pipe  Creek  Coal  and  Iron  Co Dil ley's  Bottom.  Ohio 


o 
o 
c  • 


Slope. 


Drift 


Slope. 


.      '^        ••»        ^M     ,,^ 


28 
ii4 
2:J 


c  2  • 


!>  4/  d 


3 

3 

U 

5 


Idle. 

38 

4 

M 

4 

10 

4 

24 

8 

14 

2 

22 

10 

COLU.MBIANA    CoUNTY. 


State  Line 

Pro»i)ect  mine 

Robins'  mine 

Cherrj-  Valley 

Grafton   

Washinjjtonville  mines. 
Salem  shaft 


Farmers'  mine... 
Foster's  banks  . .  - 
Haysville  bank. . . 
KuckviUe  mine... 

Empire  mine 

iiays'  mine 

Joma'  mine 

Hartford  

Hussey  &,  Hollow 


State  Lino  Coal  Com  pan  j' 

Prospect  Coal  Company 

New  Lisbon  Coal  Company 

(Cherry  Valley  Iron  Company 

Grafton  Coarand  Inm  Company 

Cherry  Valley  Iron  Company 

Salem  Coal  and  Iron  Company.. . 
Manufacturing  Coal  Company.. 

James  Farmer * 

Harding  &,  Hall 

John  Hays  &  Co 

McGary  '&  Gallager 

Empire  Coal  Company 

Ohio  and  Pennsylvania  Coal  Co. . 

tl  7l  .4 


Granage  &  Anderson . 


East  Palestine,  Ohio. 
It  >• 

New  LislMm,  Ohio  . . . 
Leetonia,  Ohio 


it 


Salem,  Ohio 

Saline ville,  Ohio. 


it 
tt 
li 
ti 
it 
•t 
it 
It 
•( 


t< 

i< 
It 
it 
It 
It 
II 
ii 


Drift... 


"  (2) 
Shaft  .. 
Slope . . . 
Shaft... 
Drift . . . 


ii 
tl 

!• 
tl 
tt 
It 
tt 
<• 


(2) 


(2) 


78 
16  i 
31 
iM 
81 

r.3 

Idle. 
25 
25 
50 
30 
20 
40 
36 
59 
40 
30 
60 


8 
21 
12 

6 
11 
17 

"8 
8 
3 
6 
5 

10 
5 
7 
8 
6 
7 


Block  Vein  Colliery. 
Dennison  Collierj*... 
Andn-a*^  mines.  /. . . . 

Stillwater  mines 

Sycamore  mines  .... 


TuscAB.\wAs  County. 


Block  Vein  Colliery  Company  .  ..i  Denmson,  Ohio. 

Dennison  Colliery  Company |        '!  "    . 

S.  W.  Andrea.**  &  C<»    |  Urichsville,  Ohio 

Stillawter  Coal  Company  

Sycamore  Coal  Company 


Drift...- 

18 

tl 

20 

it 

44 

«> 

34 

It 

26 

3 
3 
3 
4 
3 


Wadsworth  slope 
Diamond  mine . . . 


Medina  County. 

Wadsworth  Coal  Comany I  Akron,  Ohio j  Slope. 

Humphrey'^^  Coleman \  *'        |     "    . 


120 

60 


17 

7 


Philadelphia  mines. 


"  Harrison  County. 

Philadelphia  Coal  and  Mining  Co.  |  Station  15 |  Drift. 


24     I 


Blaen  Nant  . 
Rock  Rnu... 

Coalport 

Snmmit   

Coshocton  . . 

Diamond 

Canesville  .. 
Pen  Twyen  . 
Home 
Union  mine. 


CoaHOCTON  County. 

Coshocton,  Ohio 


Edward  Prosser 

Rock  Run  Coal  Company 

Coalport  Coal  Company 

Franklin  and  Coalport  Coal  Co  . 

Coshocton  Coal  Company 

Diamond  Coal  Company 

Ressler  &  Co  .  

Pen Tw\en  Coal  Company 

Home  Coal  Company 

Union  Coal  Company 


It 

it 


It 

It 


Franklin  Stat'n,  Ohio 

Coshocton,  Ohio 

Franklin  Stat'n,  Ohio 

Newark,  Ohio 

Coshocton,  Ohio 


It 
II 


It 
<i 


Drift.... 

it 

16 

3 

44 

36 
14 

4 
7 
3 

Vinton  .. 
Coalniont 
Zaleski  . . 


Vinton  County. 


Bancroft  &  Radee . 
Zaleski  Company. . 


Vinton  Coal  and  Iron  Company. 


Vinton  Station,  Ohio 
Zaleski,  Ohio 


Vinton,  Ohio 


Drift., 
tl 

It 
Shaft!.'! 


10 
85 


1 
15 


THE  MINING  LAW  OF  OHIO. 


An  Act  to  Regulate  Mines  and  Mining,  and  to  repeal  an  Act  thekein  named. 

Section  1.  Be  it  enax^led  by  the  General  Assembly  of  Uui  State  of  OhiOy  That  there  shall 
be  appointed  by  the  governor,  with  the  advice  and  consent  of  the  senate,  one  mine 
inspector,  who  shall  hold  his  office  for  four  years,  subject,  however,  to  be  removed  by 
the  governor  for  neglect  of  duty  or  malfeasance  in  office.  Said  inspector  shall  have 
knowledge  of  cliemistry,  geology,  and  mineralog)-,  and  a  practical  knowledge  of  the 
different  systems  of  working  and  ventilating  coal  mines,  and  of  the  nature  and  prop- 
erties of  the  noxious  and  poisonous  gases  of  the  mines,  particularly  tire-damp,  and 
mining  engineering;  and  said  inspector,  before  entering  upon  the  discharge  of  his 
duties,  shall  take  an  oath  or  affirmation  to  discharge  the  same  faithfully  and  impar- 
tially, which  oath  or  affirmation  shall  be  indorsed  upon  his  commission ;  and  his  com*- 
mission,  so  indorsed,  shall  be  forthwith  recorded  in  the  office  of  the  secTetary  of  state, 
and  such  inspector  shall  give  bond  in  the  sum  of  five  thousand  dollars,  with  sureties 
to  the  approval  of  the  governor,  conditioned  for  the  faithful  discharge  of  his  duty. 

Sec  2.  Said  inspector  shall  give  his  whole  time  and  attention  to  the  duties  of  his 
office,  and  shall  examine  all  the  mines  in  this  state  as  often  as  his  other  duties  will 
permit,  to  see  that  the  provisions  of  this  act  are  obeyed ;  and  it  shall  be  lawful  for 
such  inspector  to  enter,  inspect,  and  examine  any  mine  in  this  state,  and  the  w^orks 
and  machinery'  belonging  thereto,  at  all  reasoniible  times,  by  night  or  by  day,  but  so 
as  not  to  unnecessarily  obstruct  or  impede  the  working  of  the  mine ;  and  to  make 
inquiry  into  the  state  and  condition  of  the  mine  as  to  ventilation  and  general  security, 
as  required  by  the  provisions  of  this  act;  and  the  owners  and  agent  of  such  mine  are 
hereby  required  to  furnish  the  means  necessarj'  for  such  entry  and  inspection,  of 
which  inspection  the  inspector  shall  make  a  record,  noting  the  time  and  all  the  mate- 
rial circumstances ;  and  it  shall  be  the  duty  of  the  person  having  charge  of  any  mine, 
whenever  loss  of  life  shall  occur  by  accident  connected  with  the  working  of  such 
mine,  or  by  explosion,  to  give  notice  forthwith  by  mail,  or  otherwise,  to  the  inspector 
of  mines  and  to  the  coroner  of  the  county  in  which  such  mine  is  situated,  and  the 
coroner  shall  hold  an  inquest  upon  the  body  of  the  person  or  persons  whose  death 
has  been  caused,  and  inquire  carefully  into  the  cause  thereof,  and  shall  return  a  copy 
of  the  verdict  and  all  the  testimony  to  such  inspector.  No  person  having  a  personal 
interest  in,  or  employed  in  the  management  of,  the  mine  where  a  fatal  accident  oc- 
curs, shall  be  qualified  to  serve  on  the  jury  impaneled  on  the  inquest. 

Sec  3.  Such  inspector,  while  in  office,  shall  not  act  as  an  agent,  or  as  a  manager, 
or  mining  engineer,  or  be  interested  in  operating  any  mine;  and  he  shall,  annually, 
on  or  before  the  first  day  of  January,  make  report  to  the  governor  of  his  proceedings, 
and  the  condition  and  operation  of  the  mines  in  this  state,  enumerating  all  accidents 
in  or  about  the  same,  and  giving  all  such  other  information  as  he  may  think  useful 


85 

t 

and  proper,  and  making  sucli  Hnujjrestions  as  he  may  deem  important  as  to  further  leg- 
islation on  the  subject  of  mining 

Sk(  .  4.  Said  insj>e('t'>r  shall  receive  a  salarj'  of  two  thousand  dollars  per  annum, 
and  his  necessary  traveling  expenses,  to  be  paid  in  quarterly  installments;  and  he 
shall  have  and  keep  an  office  in  the  state  house,  at  Columbus,  in  which  shall  be  care- 
fully kept  the  maps  and  plans  of  all  mines  in  this  state,  and  also  all  records  and  cor- 
respondence,  papers,  and  apparatus,  and  property  pertaining  to  his  duties,  belonging 
to  the  state,  and  which  shall  be  handed  over  to  his  successor  in  office, 

Sec.  5.  Any  vacancy  occurring  when  the  senate  is  not  in  session,  either  by  death 
or  resignation,  removal  by  the  governor,  or  otherwise,  shall  be  filled  by  appointment 
by  the  governor,  which  appointment  shall  be  good  until  the  close  of  ihe  next  session 
of  the  senate,  unless  the  vacancy  is  sooner  tilled,  as  in  the  first  section  provided. 

Sec.  ().  There  shall  be  provided  for  said  inspector  all  instruments  and  chemical 
te.sts  necessary  for  the  discharjje  of  his  duties  under  this  act,  which  shall  be  paid  for 
on  the  certificate  of  the  inspector,  and  which  shall  belong  to  the  state. 

Sec.  7.  The  owner  or  agent  of  every  coal  mine  shall  make,  or  cause  to  be  made,  an 
accurate  map  or  plan  of  the  working  of  such  mine,  en  a  scale  of  not  less  than  one 
hundred  feet  to  the  inch,  sliowing  the  area  mined  or  excavated,  and  the  location  and 
connection  with  such  excavation  of  the  mine  of  the  lines  of  all  adjoining  lands,  and 
the  name  or  names  of  each  owner  or  owners,  so  far  as  known,  marked  on 'each  tract* 
a  true  copy  of  which  map  the  said  owner  or  agent  shall  deposit  with  the  inspector 
within  six  months  after  the  passage  of  this  act,  and  another  copy  of  which  shall  be 
kept  at  the  office  of  such  mine ;  and  the  owner  or  agent  shall,  on  or  before  the  first 
day  of  September,  1874,  and  every  four  months  thereafter,  file  with  said  inspector  a 
statement  and  plan  of  the  progress  of  the  workings  of  such  mine  up  to  said  date, 
which  statement  and  plan  shall  be  so  prepared  as  to  enable  the  inspector  to  mark  the 
same  on  the  original  map  or  plan  herein  required  to  be  made  \n  case  of  refusal  on  the 
part  of  said  owner  or  .igent,  for  two  months  after  the  tiifiedei^ignate<l,  to  make  and  file 
the  map  or  plan,  or  the  addition  thereto,  the  inspector  is  authorized  to  cause  an  accu- 
rate map  or  plan  of  the  whole  of  said  mine  to  be  made  at  the  expense  of  the  owner 
thereof,  the  cost  of  which  shall  be  recoverable  against  the  owner  in  the  name  of  the 
person  or  persons  making  said  map  or  plan,  which  shall  be  made  in  duplicate,  one 
copy  being  delivered  to  the  inspector,  and  the  other  left  in  the  office  of  the  mine ; 
and  he  shall,  on  being  paid  the  proper  cost  thereof,  on  demand  of  any  person  inter- 
ested in  the  working  of  such  mine,  or  owner  of  adjoining  lands,  furnish  an  accurate 
copy  of  any  map  or  plan  of  the  workings  of  such  mines. 

Sec.  8.  Twelve  months  from  and  after  the  passage  of  this  act,  it  shall  not  be  lawful 
for  the  owner  or  agent  of  any  coal  mine  worked  by  a  shaft,  wherein  ovt  r  fifteen  thou- 
sand square  yards  have  been  excavated,  to  employ  any  person  to  work  therein,  or  to 
permit  any  person  to  work  in  such  mine,  unless  there  are  to  every  seam  of  coal  worked 
in  each  mine  at  least  two  separate  outlets,  separated  by  natural  strata  of  not  less  than 
one  hundred  feet  in  breadth,  by  which  shafts  or  outlet,s  distinct  means  of  ingress  and 
egress  are  always  available  to  the  persons  employed  in  the  mine ;  but  it  shall  not  be 
necessary  for  the  two  outlets  to  belong  to  the  same  mine;  and  every  shaft  opened 
after  the  passage  of  this  act  shall  have  two  such  separate  outlets,  after  fifteen  thou* 
sand  square  yards  have  been  excavated  ;  and  to  all  other  coal  mines,  whether  slopes 
or  drifts,  two  such  openings  or  outlets  shall  be  i)rovided  within  twelve  months  after 
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the  passage  of  this  act,  provided  fifteen  thousand  square  yards  have  been  excavated 
at  or  before  the  passage  of  this  act,  or  if  not,  then  within  twelve  months  after  that 
extent  has  been  excavated.  In  case  such  outlets  are  not  provided  as  herein  stipu- 
lated, it  shall  not  be  lawful  for  the  agent  or  owner  of  any  such  mine  to  permit  more 
than  ten  persons  to  wort  therein  at  any  one  time.  In  case  any  coal  mine  has  but  one 
shaft,  slope,  or  drift  for  the  inj^ress  or  egress  of  the  nion  working  therein,  and  the 
owner  thereof  does  not  own  suitable  surface  ground  for  another  opening,  the  owner 
maysilect  and  appropriate  any  adjoining  land  for  that  purpose,  and  for  approach 
thereto,  and  said  owner  shall  be  governed  in  his  proceeding  in  appropriating  such 
land  by  the  provisions  of  law  in  force  providing  for  the  appropriation  of  private  prop- 
erty by  corporations,  and  such  appropriation  maybe  made  whether  the  owner  of  such 
mine  is  a  corporator  or  not:  Provided,  that  no  land  shall  be  approi)riated  under  the 
provisions  of  this  act  until  the  court  is  satisfied  that  suitable  premises  cannot  be  ob- 
tained by  contract  upon  reasonable  terms. 

Si:('.  9.  The  owner  or  agent  of  every  coal  mine,  whether  shaft,  slope,  or  drift,  shall 
provide  and  maintain,  within  six  months  after  the  j)assage  of  this  act,  for  every  such 
mine,  an  amount  of  ventilation  of  not  less  than  one  hundred  cubic  feet  i)er  minute 
per  person  employed  in  such  mine,  and  as  much  m'»re  as  the  inspector  may  direct, 
which  shall  be  circulated  to  the  fa(;e  of  each  and  every  working  place  throughout  the 
mine;  and  all  mines  generating  fire-damp  shall  be  kept  free  of  standing  gas,  and  in 
all  mines  where  fire-damp  is  generated,  every  working  place  shall  be  carefully  exam- 
ined every  morning,  with  a  safety-lamp,  by  a  competent  person,  before  any  of  the 
workmen  are  allowed  to  enter. 

Sec.  10.  The  owner  or  agent  of  every  coal  mine  operated  by  shaft  or  slope,  in  all 
cases  whore  the  humau  voice  cannot  be  distinctly  heard,  shall  forthwith  provide  and 
maintain  a  metal  tube  from  the  top  to  the  bottom  of  such  shaft  or  slope,  suitably  cal- 
culated for  the  free  passage  of  sound  therein,  so  that  conversations  may  be  held  be- 
tween persons  at  the  bottom  and  top  of  the  shaft  or  slope;  and  there  shall  also  be 
provided  an  aj>j)roved  safety-catch,  and  a  suflTicient  cover  over  head,  on  all  carriages 
used  for  lowering  and  hoisting  persons,  and  in  the  top  of  every  shaft  an  approved 
sal».'ty-gate,  and  also  an  approved  safety-spring  on  the  top  of  every  slope,  and  an  ade- 
quate l)rake  shall  be  attached  to  every  drum  or  machine  used  for  lowering  or  raising 
persons  in  all  shafts  or  slojies. 

Six-.  II.  No  owner  or  agent  of  any  coal  mine  operated  by  a  shaft  or  slope*  shall 
l>lace  in  charge  of  any  engine  used  for  lowering  into  or  hoisting  out  of  such  mine 
persons  employed  thennn  any  but  experienced,  competent,  and  sober  engineers;  and 
no  enguicer  in  charge  of  such  engine  shall  allow  any  person,  except  such  as  may  be 
deputed  for  that  jmrpose  by  the  owner  or  agent,  to  interfere  with  it.  or  any  pact  of 
the  machinery,  and  no  pi  rson  shall  interfere,  or  in  any  way  intimidate  the  engineer 
in  the  dischar:;^('  <»t  his  duties ;  and  in  no  case  shall  more  than  ten  men  ride  on  any  cage 
or  car  at  one  tiiuc,  and  no  person  sliall  ride  upon  a  loaded  cage  or  car  in  any  shaft  or  slope. 

Si:(\  12.  All  tin*  safi'ty-lamps  used  for  examining  coal  mines,  or  which  may  be  used 
in  workin;,'  any  mine,  shall  be  the  property  of  the  owner  of  the  mine,  and  shall  be 
under  the  fh.ir;^(' of  thcaL^entof  such  mine;  and  in  all  mines  geiierating  expl(»sive 
gas,  the  doors  us  wl  in  assisting  or  dire<!ting  the  ventilation  of  the  mine  shall  he  so 
hung  and  a<ljusteil  that  they  will  shut  of  their  own  accord,  and  cannot  stand  open; 
and  in  all  such  mines  the  mining  boss  shall  keep  a  careful  watch  over  the  ventilating 
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apparatus  and  the  air-ways,  and  he  shall  measure  the  ventilation  at  least  once  a  week 
at  the  inlet  and  outlet,  and  also  at  or  near  the  face  of  all  the  entries ;  and  all  such 
measurements  shall  be  reported  once  a  month  to  the  inspector. 

^Kc.  13.  No  boy  under  twelve  years  of  a^e  shall  be  allowed  to  work  in  any  mine, 
nor  any  miner  between  the  ages  of  twelve  and  sixteen  years,  unless  he  can  read  and 
write;  and  in  all  cases  of  minors  applying  fi)r  work  it  shall  he  the  duty  of  the  agent 
of  such  mine  to  see  that  the  provisions  of  this  section  are  not  violated. 

8ec.  14.  In  case  any  coal  mine  does  not,  in  its  appliances  for  the  safety  of  the  per- 
sons working  therein,  conform  to  the  provisions  of  this  act,  or  the  owner  or  agent 
disre<rards  the  requirements  of  this  act,  any  court  of  competent  jurisdiction  may,  on 
api^lication  of  the  inspector,  by  civil  action,  in  the  name  of  the  state,  enjoin  or  re- 
strain the  siiid  owner  or  agent  from  working  or  operating  such  mine  with  more  than 
fcn  miners  at  once,  until  it  is  made  to  conform  to  the  provisions  of  this  act;  and  such 
remedy  shall  l)e  cumulative,  and  shall  not  take  the  place  of  or  afii?ct  any  other  i)ro- 
cof'dings  against  such  owner  or  agent  authorized  by  law  for  the  matter  complained  of 
in  such  action. 

Sj:(  .  IT).  Any  miner,  workman  or  nth<'r  person  who  shall  knowingly  injure  or  in- 
terfere with  any  Mafety-him[>,  air-course  or  l)rattice,  or  obstruct  or  throw  open  doors, 
or  disturb  any  part  of  the  macihiuery,  or  disobey  any  order  given  in  carrying  out  the 
provisions  of  this  act,  or  ride  upon  a  loaded  car  or  wagon  in  a  shaft  or  slope,  or  do 
any  act  whereby  the  lives  or  health  of  the  persons  or  the  security  of  the  niines^and 
machinery  is  endangered,  or  if  any  ujiner  or  person  emplr)yed  in  any  mine  governed 
by  the  provisions  of  this  act  shall  neglect  or  refuse  to  securely  prop  or  support  the 
roof  and  entries  under  his  control,  or  neglect  or  refuse  to  obey  any  order  given  by 
the  superintendent  inVelation  to  the  security  of  the  mine  in  the  ])art  of  the  mine 
under  his  charge  or  control,  every  such  person  shall  be  deemed  guilty  of  a  misde- 
meanor, and  upon  conviction  thereof  shall  be  punishe«l  by  a  fine  not  exceeding  fifty 
dollars,  or  imprisonment  in  the  county  jail  not  exceeding  thirty  days,  or  both,  at  the 
discretion  of  the  court. 

>^FA\  16.  Whenever  written  charges  of  gross  neglect  of  duty  or  malfeasance  in  office 
against  an5^  inspector  shall  be  made  and  filed  with  the  governor,  signed  by  not  less 
than  fifteen  coal  miners,  or  one  or  more  operators  of  mines,  together  with  a  bond  in 
the  sum  of  five  hundred  dollars,  payable  to  the  state,  ami  signed  by  two  or  more  re- 
sponsible freeholders,  and  conditioned  for  the  payment  of  all  costs  and  expenses 
arising  from  the  investigation  of  such  charges,  it  shall  be  the  duty  of  the  governor  to 
convene  a  board  of  examiners,  to  consist  of  two  practical  coal  miners,  one  chemist, 
one  mining  engineer,  and  one  operator,  at  such  tinu*  and  place  as  he  may  deem  best, 
giving  ten  days*  notice  to  the  inspector  against  whom  the  charges  may  be  made,  and 
also  to  the  person  whose  name  appears  first  in  the  charges;  and  said  board,  when  so 
convened,  and  having  been  first  duly  sworn  or  aftirmed  truly  to  try  and  decide  the 
charges  made,  shall  summon  any  witnesses  desired  by  either  party,  and  examine 
them  on  oath  or  affirmation,  which  may  be  administered  by  any  member  of  the 
V>oard,  and  depositions  may  be  rea<l  on  such  examination  as  in  other  cases;  and  the 
board  shall  examine  fully  intf»  the  truth  of  t^uch  charges,  and  report  the  result  of 
their  investigation  to  the  governor;  and  if  their  report  shows  that  such  inspector  has 
grossly  neglected  his  duties,  or  is  incompet(?nt,  or  has  been  guilty  of  malfejisance  in 
office,,  it  shall  be  the  iluty  of  the  governor  forthwith  to  remove  su<h  inspcH'tor  and  ap- 
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point  a  successor ;  and  said  board  shall  award  the  costs  and  cxi>en8es  of  such  investi- 
gation against  the  inspector  or  the  person  signing  said  bond,  according  to  their  find- 
ing against  said  inspector  or  in  his  favor,  which  cost«  and  expenses  shall  include  the 
compensation  of  sucli  board  of  five  dollars  i)er  day  for  each  member  for  the  time  occu- 
pied in  the  trial,  and  in  traveling  from  and  to  their  homes;  and  the  attorney-general 
shall  forthwith  proceed  to  collect  such  costs  and  expenses,  and  i)ay  the  same  into  the 
state  treasury,  the  said  costs  and  expenses  being  in  the  first  instance  paid  out  of  the 
state  treasury  on  the  certificate  of  the  president  of  such  board. 

Sec.  17.  In  all  coal  mines  in  this  state,  the  minors  cmpl<.)yetl  and  working  therein, 
the  owners  of  the  land,  or  other  persons  interested  in  the  ivntal  or  royalty  of  any  such 
mine,  shall,  at  all  i>ropor  times,  have  full  right  of  aciccss  and  examination  of  all  scales, 
machinery  or  apparatus  used  in  nv  about  said  mine  to  determine  the  quantity  of  oal 
mined,  for  the  purpost>  of  testing  the  accuracy  and  correction  of  all  such  scales,  ma- 
chinery or  apparatus,  and  such  miners,  land-r)wners,  or  other  persons,  may  designatjC 
or  appoint  a  com})otent  jxTson  lo  act  f^r  them,  who  shall,  at  all  proj)er  times,  have 
full  rigbt  of  access  or  examination  of  such  scales,  machinery  or  ai>paratus.  and  see- 
ing all  weights  and  UKiusures  of  coal  mined,  and  the  accounts  ko|>t  of  the  same :  Pro- 
vided, not  more  than  one  person  on  behalf  of  the  miners  (collectively,  or  one  person 
on  behalf  of  the  land-owners  or  other  persons  interestod  in  the  rental  or  royalty 
jointly,  shall  have  surh  right  of  luress,  examination  and  inspection  of  scales,  weight:*, 
measures  an<l  accounts  at  the  same  time,  and  thai;  such  persons  shall  make  no  un- 
necessary interference  with  the  use  of  such  scales,  machinery  or  apf)aratu8. 

Skc.  is.  The  provisions  of  this  act  shall  not  apply  to  or  atTect  any  cr>al  mine  in 
which  not  more  than  ten  men  are  employed  at  the  same  time:  Provided,  that  on  the 
application  of  the  proprietor  of  or  miner's  in  any  &nc\\  mine,  the  inspector  shall  make, 
or  cause  to  be  made,  an  inspection  of  sueh  mine,  and  direct  an<l  enforce  any  legula- 
tions  in  a(!Cordanee  with  tlie  provisons  of  this  act  that  he  may  deem  necessiiry  for  the 
safety  of  the  health  and  lives  of  the  miners. 

8k('.  10.  The  net  entitled  an  act  to  n»;rulate  coaI  mines  and  the  working  thereof, 
passed  April  20,  1S72,  is  hereby  repealed. 

Si:c.  20.     Tliis  act  shall  Uike  ellect  and  be  in  force  from  and  after  its  j)assage. 

Pas.sed  Mareh  21,  1S74. 
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ANNUAL  REPORT. 


Columbus,  Ohio,  December  31,  1876. 

To  His  Excellent  Wm.  Allen,  Governor: 

Sir:  I  have  the  honor  to  herewith  submit  my  second  annual  report  of 
the  condition  and  operations  of  the  coal  mines  of  the  State,  including 
such  other  matters  and  information  in  connection  with  mines  and  mining 
as  I  have  deemed  of  importance.  At  the  end  of  the  report  I  have  made 
a  tabulated  statement  of  the  number  and  causes  of  all  fatal  and  serious 
accidents  during  the  year;  also,  a  tabulated  statement  of  the  coal  pro- 
duction of  the  State,  as  carefully  prepared  as  I  can  make  it  with  the 
means  at  command. 

Many  of  the  coal  companies,  and  their  superintendents,  refuse  or 
neglect  to  furnish  information  at  the  time  of  the  occurrence  of  both  fatal 
and  serious  accidents,  there  being  no  penalty  attached  to  the  law  for  fail- 
ure to  comply  with  its  provisions  in  this  regard,  and  all  the  accidents 
are  not  reported  as  promptly  as  they  occur. 

A  large  number  of  accidents  occurring  in  mines  are  caused  by  falls  of 
roof  and  coal  in  the  working  places  of  the  miners.  Such  accidents  are 
generally  the  result  of  causes  for  which  the  coal  companies,  or  their 
agents,  are  in  no  wise  responsible.  They  are  due  to  the  perils  of  the 
mine,  and  their  number  can  only  be  lessened  by  increased  care  and  skill 
on  the  part  of  the  miners  themselves.  In  his  working  place,  the  miner 
has  absolute  control,  except  in  furnishing  prop-w^ood,  and  any  neglect  on 
the  part  of  the  mine-owner  to  furnish  prop-wood  ought  to  render  him 
responsible  for  accident;  but  in  the  matter  of  excavating  the  coal,  and 
securing  the  strata  overhead — work  ever  fraught  with  more  or  less 
peril — the  miner  alone  is  responsible  for  accident  occurring  to  himself, 
and  no  one  but  himself  can  assume  such  responsibility.  In  providing 
against  all  other  dangers,  however,  the  miner  must  rely  on  others.  The 
timbering  of  the  slope,  shaft  or  drift;  the  machinery  for  raising  and  low- 
ering the  miners;  the  safety  of  the  traveling-ways  from  the  bottom  of 


the  mine  to  the  distant  chambers  in  the  interior;  the  sweeping  away  of 
the  foul  gases,  etc.,  are  in  the  hands  of  the  managers  of  the  mine,  and 
the  miner  has  no  power  to  remedy  any  existing  defect  or  danger  in  any 
of  these  arrangements.  Even  if  he  had  the  power,  he  has  no  means  of 
knowing  that  there  is  danger,  for  his  business  is  to  hew  out  the  coal  at 
the  wall  faces,  not  to  inspect  the  mine. 

Although  all  good  mining  engineers  hold  that  it  is  true  economy  to 
provide  and  maintain  elaborate  arrangements,  from  the  commencement 
of  underground  excavations,  for  the  security  of  the  mine  and  the  health 
and  safty  of  the  miners,  it  requires  immediate  outlays  of  money  to  do 
this,  which  too  many  coal  companies  and  their  bosses  seek  to  evade.  A 
small  ventilating  furnace  is  constructed,  where  a  large  one  is  needed,  to 
save  brick  and  fuel;  narrow  air-ways  are  driven,  or  air-courses  are 
neglected  altogether,  because  it  costs  money  to  provide  more  timely  and 
elaborate  arrangements  for  the  maintenance  of  a  vigorous  and  healthy 
ventilation.  A  single  mode  of  entrance  and  exit  is  made  to  the  mine 
because  it  costs  double  the  money  to  make  two. 

When  the  law  providing  for  official  supervision  of  the  mines  was  en- 
acted, a  large  number  of  the  mining  operators  of  the  State  seemed  to 
regard  it  as  an  invasion  of  their  rights  as  proprietors,  and  asserted  that 
its  operations  would  result  in  crippling  the  mining  industry  of  the  State. 
This  fear  arose  from  a  want  of  true  mining  knowledge.  The  great  ma- 
jority of  these  operators,  although  having  invested  hundreds  of  thousands 
of  dollars  in  mining  concerns,  practically  know  nothing  of  the  inside 
departments  of  mines.  They  seldom  venture  into  the  interior,  and  when 
they  do,  have  to  be  led  through  the  many  labyrinthian  passages  by  the 
mine  boss,  or  by  some  other  subterranean  guide,  as  a  child  in  a  strange 
city  has  to  be  led  by  its  father.  This  is  practically  the  case  in  the  shaft- 
mining  regions,  and  where  the  coal  seam  is  so  thin  as  to  cause  the  ex- 
plorer to  assume  a  stooping  position  the  whole  length  of  the  way.  The 
law  came  not  to  impose  oppressive  restrictions  on  the  business  of  mining, 
but  to  put  into  practice  improvements  in  the  art  of  mining,  which  would 
be  to  the  benefit  of  both  parties  in  interest;  for  all  experience  goes  to 
prove  that  money  spent  in  making  a  mine  safe  and  healthy  is,  after  all, 
money  sav(  d.  The  requirements  of  the  law  are  no  more  than  the  appli- 
cation of  approved  mining  knowledge,  which  seeks  to  save,  not  to  destroy. 
Not  a  few  of  the  miners  also  had  ecjually  selfish  and  mistaken  views  in 
regard  to  the  object  of  the  law,  and  the  manner  in  which  it  should  be 
enforced.  They  looked  for  and  demanded  immediate  and  uncompromis- 
ing int<^rposition  on  the  part  of  the  Mine  Inspector,  overlooking  the  fact 
that  time  was  necessary  to  make  needed  improvements,  and  that  in 


many  cases  the  parties  in  cliarge  of  the  mines  had  to  be  instructed  in 
sound  principles  and  good  practice  before  the  law  would  avail. 

During  the  year  many  noteworthy  improvements  have  been  made  in 
conformity  with  the  law,  and  no  mine  has  ever  been  made  safer  or 
healthier  to  the  regret  of  the  owners  or  the  responsible  managers.  There 
is  a  growing  desire  to  drive  double  entries  for  ventilation,  and  all  the 
new  mines  opened  during  the  year,  and  since  the  law  went  into  opera- 
tion, have  been  laid  out  on  this  plan.  On  the  other  hand,  there  is  yet  a 
large  number  of  mines  in  which  too  little  improvement  has  been  made, 
and  if  they  are  not  in  better  condition  at  the  time  of  the  next  visit,  I 
shall  be  obliged  to  apply  to  court  to  enjoin  or  restrain  them  from  operat- 
ing with  more  than  ten  men  at  once,  until  they  comply  with  the  re- 
quirements of  the  law. 

During  the  year  one  third  of  the  mines  were  not  visited  at  all  for  want 
of  time.  There  are  nearly  three  hundred  different  openings  in  the  State 
that  come  under  the  provisions  of  the  statute,  and  no  one  man  can  get 
round  them  all,  and  make  a  thorough  and  careful  inspection  of  their  con- 
dition, in  less  time  than  fifteen  to  sixteen  months ;  and  even  then  he 
must  be  constantly  in  the  field.  Mines  which  I  knew,  or  had  good  rea- 
son to  believe,  were  in  a  safe  and  healthy  condition  were  passed  over, 
and  attention  given  to  those  requiring  inspection  and  improvement. 

In  passing  over  the  mining  regions  of  the  State,  I  have  invariably 
urged  the  miners  to  communicate  with  me  freely,  and  to  promptly  inform 
me,  in  all  cases,  where  the  law  was  not  being  carried  out ;  to  write  noth- 
ing but  the  facts,  and' to  sign  the  name  of  the  writer  to  the  letter.  I 
frequently  receive  anonymous  communications  containing  complaints, 
the  writers  setting  forth  that  if  their  names  were  known  they  would  be 
discharged.  In  most  of  such  cases  investigation  has  proved  that  a  private 
grudge  lay  at  the  bottom  of  the  complaint,  and  I  have  resolved  to  give 
them  no  attention  in  the  future.  No  man  has  ever  been  discharged  for 
writing  me.  Indeed,  a  coal  company  could  not  make  a  greater  mistake 
than  to  discharge  a  man  for  doing  so. 

COSHOCTON   DISTRICT. 

In  the  month  of  January  I  received  a  letter  from  a  miner  working  for 
the  Home  Coal  Company,  in  Coshocton  county,  complaining  of  bad  air, 
and  asking  for  an  inspection  of  the  mine.  The  air  was  found  to  be  very 
bad,  and  I  directed  the  superintendent  to  make  the  necessary  improve- 
ment.s.  He  promised  to  do  so,  but,  on  my  leaving  the  premises,  neglected 
the  matter,  and  I  soon  received  a  second  complaint.  The  superintend- 
ent, himself  a  practical  miner,  and  one  of  the  owners  of  the  mine,'urged 
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that  the  miners  were  unreasonable,  and  that  there  was  no  cause  of  com- 
plaint. I  requested  him  to  accompany  me  through  the  mine,  which  he 
did,  and  he  not  only  acknowledged  that  there  was  good  ground  for  com- 
plaint, but  went  resolutely  to  work  to  improve  the  condition  of  the  mine. 
I  urged  him  to  change  his  system  and  drive  double  entries,  but  he  de- 
clared that  the  margin  on  the  coal  was  too  small  to  meet  the  increased 
expense.  He,  howeVer,  built  a  new  and  improved  ventilating- furnace, 
overhauled  all  the  air-passages,  closed  up  all  the  leaks,  and  so  improved 
the  ventilation  that  the  miners  felt  satisfied  and  grateful.  I  made  a 
second  visit  to  the  mine  during  the  summer,  and  its  condition  was  still 
very  praiseworthy. 

The  mine  of  the  Coshocton  Coal  Company  was  also  inspected  at  this 
time,  and  there  was  bad  air  prevailing.  The  mine  had  been  idle  for  some 
time,  and  had  lately  received  a  new  mine  boss.  He  promised  that  ar- 
rangements would  at  onc^e  be  made  for  the  proper  distribution  of  the  air, 
and  that  all  cause  for  complaint  would  be  removed,  which  was  done. 

The  Pen  Twyen  mine  was  provided  with  an  abundant  supply  of  air, 
but  it  was  not  as  well  carried  around  the  mine  as  it  should  have  been. 
Several  of  the  entries  were  too  far  ahead  in  the  fast,  and  the  miners  were 
working  in  an  impure  atmosphere. 

Some  mines  were  working  at  Franklin  Station,  on  the  line  of  the  Pan- 
Handle  Railroad,  but  they  were  not  inspected,  and  several  others  of  the 
district  were  idle  at  the  date  of  visit,  and  were  passed.  All  of  the  mines 
of  this  district  make  white-damp,  a  gas  amidst  which  a  miner's  lamp  will 
burn  with  groat  clearness,  even  where  the  miner  himself  could  not  live 
an  hour.  This  gas  comes  from  the  gob-waste,  the  slack-coal  of  which 
contains  the  elements  of  spontaneous  combustion  or  ''  breeding  fires." 

The  coal  on  which  these  mines  are  oi)ened  is  from  three  to  five  feet  of 
thickness,  and  is  a  bright,  clear  coal.  It  is  located  as  No.  6  by  Dr.  New- 
berry, but  I  am  disposed  to  believe  that  it  is  a  bed  lower  down  in  the 
series,  and  is  the  equivalent  of  No.  4  of  the  geological  nomenclature.  The 
horizon  of  Xo.  6,  as  it  seemed  to  me,  was  fully  one  hundred  and  thirty 
feet  higher,  and  as  the  strata  above  the  coal,  in  course  of  extraction,  was 
less  than  this  thickness,  No.  6  has  no  existence  in  the  district.  From 
eighty  to  ninety  feet  above  the  Coshocton  coal  there  is  a  thin  bed  near 
the  top  of  the  hill,  the  equivalent  of  No.  5,  and  the  place  of  No.  6  would 
be  about  fifty  feet  higher  up. 

The  mines  of  this  district  are  opened  on  a  synclinal  curve  of  the 
strata.  The  main  entries  are  pushed  forward  in  the  lowest  place  of  this 
hollow,  where  the  height  of  seam  is  greatest,  and  the  means  of  drainage 
the  most  perfect. 


THE   DENNISON   DISTRICT. 

The  mines  of  this  district  are  located  in  the  Tuscarawas  valley,  mainly 
on  the  line  of  the  Pittsburgh,  Cincinnati  and  St.  Ix)uis  Railroad,  and  on 
the  Cleveland  and  Tuscarawas  Valley  Railroad.  They  are  all  level-free, 
with  the  exception  of  one  shaft  110  feet  in  peri)endicular  depth,  which 
is  not  running  at  present.  Three  different  seams  of  coal  are  opened, 
Nos.  4,  5,  and  6.  The  shaft  alluded  to  above  is  opened  in  No.  4.  The 
block-vein  colliery  is  opened  in  No.  5,  and  all  the  others  are  in  No.  6. 
The  system  of  working  the  mines  in  general  practice  is  the  same  rude 
and  faulty  one  prevailing  in  many  other  regions  of  the  State — that  of 
driving  single  entries,  and  relying  for  ventilation  by  opening  cross-cuts 
through  the  rooms.  The  result  is  that  here,  as  elsewhere,  the  entry- 
men,  and  all  the  other  workmen  opening  rooms,  seldom  have  air  fit  for 
the  abode  of  the  miner.  After  the  rooms  are  fairly  opened,  if  doors  and 
stoppings  are  timely  provided,  the  air  may  be  above  complaint,  but  it  is 
never  as  pure  and  sweet  in  the  entries  as  it  ought  to  be.  The  object  in 
working  a  mine  on  this  plan  is  to  save  the  cost  of  driving  air-ways  or 
double  entries.  When  every  disadvantage  is  considered,  and  the  ex- 
pense added  of  hanging  and  keeping  up  trap-doors,  there  is  no  real  sav- 
ing effected.  Every  mine  superintendent  who  has  adopted  the  system 
of  driving  two  entries  on  parallel  lines,  and  keeping  them  well  abreast, 
is  so  well  satisfied  with  the  change  that  he  could  not  be  induced  to  return- 
to  the  primitive  method. 

The  mines  of  0.  Young  &  Co.,  at  Pike  Run,  opened  on  the  single-entry 
system,  were  in  as  fair  condition  as  sucli  mines  generally  are,  but  the 
entry-men  had  no  air.  Their  lights  could  be  maintained  with  difficulty, 
owing  to  the  presence  of  black-damp  in  the  mine  atmosphere.  I  sug- 
gested to  the  pit  boss  to  stop  several  of  these  places  until  a  better  atmos- 
phere was  provided,  which  he  did.  I  urged  him  to  adopt  the  plan  of 
taking  two  entries  forward  instead  of  one. 

The  Andreas  mine  of  S.  W.  Andreas  ik  Co.,  near  the  village  of  Urichs- 
ville,  was  opened  up  on  a  different  system  from  that  of  any  prevailing  in 
the  State.  The  entries  had  all  been  pushed  to  the  boundary  of  the  coal 
property  before  any  of  the  rooms  were  opened.  The  mine  was  then  laid 
out  in  a  series  of  blocks,  by  cutting  galleries  for  air  and  drainage  from 
one  butt  entry  to  another.  The  blocks  at  the  extremity  of  the  mine 
were  first  worked.  After  the  rooms  were  finished  the  pillars  were  at- 
tacked, and  the  roof  allowed  to  fall  down.  In  this  manner  fully  nine- 
tcnths  of  all  the  coal  was  being  recovered.  The  great  drawback  to 
this  plan  is  the  time  required  to  drive  the  entries  to  the  extremity  of 
the  coal  property  before  any  returns  are  made  on  the  ciipital  invested, 
and  this  disadvantage  will  always  forbid  its  general  application. 
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The  mines  of  the  Stillwater  Coal  Company  were  not  in  operation  at 
the  date  of  my  first  visit  to  the  Dennison  district,  but  on  the  second 
visit  were  inspected.  They  were  in  fair  condition,  or  changes  were  in 
progress  to  make  them  so.  None  of  the  other  mines  of  the  district  were 
working,  and  so  wore  not  examined 

Near  the  village  of  Port  Washington  the  Glasgow  and  Port  Washing- 
ton Iron  and  CoaPCompany  have  opened  two  coal  mines,  one  on  No.  6 
and  one  on  No.  7.  The  blackband  ore  is  mined  in  connection  with  No. 
7,  the  ore  forming  the  roof  of  the  coal.  Neither  of  these  coals  at  this 
point  have  proved  to  be  well  adapted  for  smelting  the  ore,  even  after  be- 
ing coked,  and  this  company  was  using  Connelsville  coal  in  their  furnaces. 

THE    STEUBENVILLE   DLSTKICT. 

These  mines  refer  to  the  shaft  openings  in  the  neighborhood  of  Steu- 
benville.  They  range  from  180  to  261  feet  of  perpendicular  depth,  and 
are  the  deepest  coal  mines  in  the  State.  A  single  visit  to  this  district  is 
sufficient  to  know  that  they  are  well  and  skillfully  managed.  The  under- 
ground workings  are  modeled  after  those  of  the  Newcastle  district  of  En- 
gland— a  coal-field  in  which  the  art  and  science  of  coal  mining  is  better 
understood  than  in  any  other  coal  regioti  of  the  globe. 

The  mines  of  Steubenville  make  fire-damp,  but  so  perfect  are  the  ven- 
•  tilating  arrangements  that  the  gas  is  diflused  through  the  atmospheric 
air  and  swept  away  as  rapidly  as  it  is  evolved  from  the  coal  strata,  and 
its  presence  is  seldom  seen  in  any  of  the  working  places  of  the  miners. 
The  mines  are,  however,  examined  every  morning  by  a  corps  of  exi)eri- 
enced  fire-viewers  before  anv  of  the  miners  are  allowed  to  descend,  and 
nothing  is  left  to  miscalculation  or  to  accident.  Timely  and  elaborate 
arrangements  are  made  for  the  creation  and  maintenance  of  an  abundant 
supply  of  air  to  all  the  ramifications  of  the  mines.  The  furnaces,  air- 
passages,  uj>cast  and  down-cast  arrangements,  are  all  roomy,  and  bear 
proper  proportion  to  each  other,  so  that  the  best  results  are  attained. 
The  miners  never  complain  of  bad  air  in  this  district.  The  underground 
manager  of  the  Boreland  shaft  reported  46,000  cubic  feet  of  air  per  min- 
ute as  circulating  through  the  mine,  the  underground  force  being  less 
than  100,  making  a  column  of  air  of  2oO  cubic  feet  per  man  per  minute. 

The  Rolling  Mill  shaft  and  the  shaft  of  the  0.  and  P.  Coal  Company 
have  also  strong  currents  of  air  moving  through  the  mine.  They  were 
not  measured,  and  so  the  amount  can  not  be  given,  but  it  was  all-sufficient. 
The  Rolling  Mill  shaft  has  a  furnace  and  the  exhaust  steam  from  a  No.  6 
steam  Cameron  pump  to  produce  rarefaction;  the  0.  and  P.  shaft  a  fur- 
nace; the  Furnace  Company's  shaft  exhaust  steam  alone — too  weak  a 
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powt-r  for  a  large  mine — (this  was  a  new  opening,  however,  and  the  force 
of  in«  n  was  sinall  at  date  of  visit) ;  the  Mining  and  Coal  Company  a 
furnace;  the  Borehmd  shaft  a  furnace;  the  Bustard  shaft  a  furnace; 
the  Mingo  shaft  a  furnace;  La  Grange  exhaust  steam  (a  new  mine) ;  and 
Rush  Run  a  double  furnace.  All  these  furnaces  were  unusually  well 
constructed,  and  the  fire  constantly  maintained. 

The  manager  of  the  Stony  IIollow  shaft  and  the  Market  Street  shaft 
has  sent  me  a  montlily  report  of  the  amount  of  air  in  circulation.  These 
two  mines,  belonging  to  one  firm  and  managed  by  one  engineer,  are 
three- fourths  of  a  mile  apart,  and  are  holed  through  on  each  other,  one 
serving  as  a  down-cast,  the  other  as  an  up-cast  shaft. 

The  following  is  the  monthly  statement,  being  equal  to  500  cubic  feet 
per  minute  per  person  employed: 

January 65,000  cubic  feet  per  minute. 

FebruaTv 6-2,824  "  "  *' 

March 55,1)40  "  *•  " 

April 59,070  **  ''  " 

May 50,060  "  "  " 

June 4H,640  "  "  " 

July 50,456  "  "  " 

August 56,570  "  "  " 

September 62,990  "  »*  " 

October 67,212  ''  "  '' 

NovenilMjr 1 6vS,925  "  "  ** 

December 53,250  "  "  " 

None  of  the  other  mining  bosses  have  sent  me  monthly  reports.  All 
bosses  in  charge  of  mines  in  which  fire-damp  abounds  are  required  to  do 
so  by  the  statute,  but  as  there  is  no  penalty  attached  for  neglect  or  refu- 
sal, it  is  simply  optional  with  them  whether  they  do  so  or  not. 

Mingo's  shaft,  situated  below  Stcubenville,  works  a  very  small  force  of 
men,  and  does  not  come  under  the  act  at  present.  The  mine  is  well 
opened,  and  has  ample  ventilating  power,  though  it  has  but  one  meane 
of  ingress  and  egress. 

The  shaft  of  the  Stcubenville  Furnace  and  Iron  Company  had  also  but 
one  means  of  exit ;  but  at  the  date  of  visit  the  excavations  w  ere  not  equal 
to  what  the  law  requires  before  two  openings  must  be  provided. 

Further  up  the  river  there  are  two  abandoned  shafts  lying  full  of  water. 
Both  of  these  openings  have  been  filled  up,  and  no  record  of  the  excava- 
tions has  been  preserved.  It  is  thought  that  in  one  pit  about  three  acres 
of  coal  have  been  mined,  and  in  the  other  about  one  acre.  IS  the  Furnace 
and  Iron  Company  propose  using  any  of  these  shafts  for  a  second  open- 
ingi  they  should  reopen  the  pit,  pump  out  the  water,  and  work  from  both 
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shafts.  Unless  the  water  is  pumped  out,  great  caution  will  be  necessary 
in  working  forward  toward  these  old  works,  and  bore-holes  should  be  kept 
in  advance  of  the  excavations  as  a  measure  of  safety. 

The  Furnace  shaft  has  been  sunk  on  the  ancient  bed  of  the  Ohio  River. 
Although  one  hundred  and  ten  feet  deep,  it  has  only  about  twelve  feet  of 
shaly  strata  above  the  coal.  The  Company  have  unwisely  commenced 
mining  out  a  section  of  the  coal  near  the  bottom  of  the  pit.  Where 
there  is  so  light  a  cover,  all  this  coal  should  have  been  left  until  the 
mine  was  being  finished  up.  A  break  in  the  roof  in  this  excavated  por- 
tion might  discharge  such  a  current  of  water  as  to  submerge  the  colliery 
and  imperil  the  safe  exit  of  the  miners.  All  the  workings  in  this  part 
of  the  mine  are  now  suspended. 

The  ventilating  power  of  this  mine  is  the  exhaust  steam  from  the 
steam-pump  placed  at  the  bottom  of  the  shaft.  This  power  will  be  wholly 
inadequate  in  summer  weather  as  the  workings  extend,  and  as  it  would 
be  impossible  to  use  a  furnace,  owing  to  the  wood-work  of  the  shaft  reach- 
ing nearly  to  the  bottom,  an  exhaust  fan  ought  to  be  applied,  if  the  pres- 
ent upcast  compartment  of  the  shaft  is  to  be  used  in  future. 

Two  other  mines,  the  Bustard  shaft  and  the  AUikanna  shaft,  both  of 
which  were  idle  during  my  former  visits  to  this  region,  are  now  at  work. 
They  have  each  but  one  opening,  but  they  are  at  present  working  a  very 
small  force  of  men.  It  has  been  proposed  to  drive  through  from  the 
Bustard  shaft  to  the  Furnace  shaft,  to  provide  double  means  of  exit  to 
each  of  these  mines. 

On  the  cages  of  the  Rolling  Mill  shaft  there  were  two  different  kinds 
of  safety-catches,  both  patented  since  the  passage  of  the  mining  law.  I 
made  four  thorough  tests  of  each,  and  they  proved  entirely  satisfactory. 
Either  of  these  catches  may  be  applied  to  a  coal  shaft  with  entire  confi- 
dence. I  shall  make  further  tests  from  time  to  time,  and  prove,  by  actual 
practice,  the  length  of  time  they  will  run  before  the  springs  require  to 
be  renewed. 

The  Market  Street  and  Stony  Hollow  shafts  are  holed  through  in  each 
other,  which  make  double  outlets.  The  Rolling  Mill  shaft,  the  Ohio  and 
Pennsylvania  shaft,  and  Boreland's  are  all  through  in  each  other.  The 
workings  of  the  Rolling  Mill  shaft  have  been  pushed  under  the  Ohio 
River,  but  they  are  now  abandoned  in  that  part  of  the  mine  because  of 
the  danger  of  the  river  bursting  in  and  drowning  the  colliery. 

The  shaft  of  the  Rush  Run  Coal  Company  has  also  but  one  opening, 
but  the  superintendent  of  the  mine  had,  before  the  time  of  my  visit  to 
the  district,  reduced  the  working  force  of  the  mine  to  ten  men,  until  such 
time  as  the  two  openings  would  be  provided.     Part  of  the  workings  of 
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this  mine  also  extend  under  the  Ohio  River  a  distance  of  fifty  yards  or 
more. 

The  shaft  at  the  village  of  La  Grange,  owned  by  Messrs.  Lowe.  & 
Spaulding,  and  superintended  by  John  Lowe,  has  also  but  one  opening. 
It  is,  however,  a  new  mine,  and  does  not  come  under  the  provisions  of 
the  law.  This  is  the  deepest  coal  shaft  in  Ohio,  being  two  hundred  and 
sixty-one  feet  of  perpendicular  depth.  It  is  lined  throughout  its  whole 
length  with  wood.  The  cages  are  covered,  safety-gates  provided,  and  a 
speaking-tube  applied.  The  coal  of  this  mine  is  upward  of  five  feet  high, 
while  at  Rush  Run,  further  down  the  river,  it  is  still  higher,  locally 
rising  to  seven  and  eight  feet. 

The  mines  of  this  district  are  all  opened,  it  has  been  thought,  in  one 
seam  of  coal  (No.  6  of  the  Geological  Survey).  This  is  the  view  held 
by  Dr.  Newberry.  'While  it  is  with  extreme  diffidence  that  I  venture  an 
opinion  at  variance  with  that  of  so  able  a  geologist,  I  would  suggest  that 
the  Rush  Run  and  La  Grange  shafts  only  are  opened  in  No.  6,  and  that 
Mingo's,  Boreland's,  the  Rolling  Mill  shaft,  and  the  other  shafts  in  the 
neighborhood  of  Steubenville,  are  sunk  in  No.  7.  At  the  Stony  Hollow 
shaft  of  the  Steubenville  Coal  and  Mining  Company  the  seani  is  nearly 
four  feet  in  height ;  at  Boreland's  it  is  only  three  feet  five  or  six  inches ; 
and  at  Mingo's  it  has  thinned  down  to  twenty-six  and  twenty-eight 
inches.  In  the  La  Grange  shaft,  the  next  one  below  Mingo's,  there  is  a 
seam  of  coal  fifteen  inches  in  thickness  twentv  six  feet  above  the  bottom 
of  the  five-feet  coal.  This  upper  coal  I  regard  as  the  equivalent  of  Min- 
go's, Boreland's,  the  Rolling  Mill  shaft,  etc.  Forty-four  feet  below  the 
coal  of  the  Rolling  Mill  shaft  there  is  another  seam  four  feet  four  inches 
thick,  to  which  the  mine-owners  have  sunk  within  the  last  six  months; 
and  this,  it  seems  to  me,  is  No.  6,  the  equivalent  of  the  La  Grange  shaft 
coal  and  of  the  Rush  Run  shaft  coal — No.  7  having  thinned  out  to  a  mere 
trace  at  Rush  Run. 

The  Mingo  Iron  Works  Company,  the  owners  of  the  Mingo  shaft,  have 
driven  entries  in  all  directions  in  thin  coal,  hoping  to  strike  a  thicker 
field.  They  have  been  encouraged  in  this  hope  from  seeing  a  workable 
seam  of  coal  in  Boreland's,  on  their  right,  and  a  workable  seam  at  La 
Grange,  on  their  left ;  but  if  the  thin  coal,  near  the  bottom  of  La  Grange 
shaft,  be  the  equivalent  of  Mingo's  and  Boreland's,  it  will  be  to  no  pur- 
pose to  make  further  explorations  in  this  seam,  but  to  explore  by  sink- 
ing for  the  equivalent  of  the  coal  of  La  Grange  shaft  and  the  lower  coal  of 
the  Rolling  Mill  shaft,  which  should,  and  doubtless  does,  exist  at  a  depth 
below  the  bottom  of  the  Mingo  shaft  of  from  twenty-six  to  forty-four  feet. 
Even  should  No.  6  be  wanting  at  this  point,  which  is  highly  improbable, 
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for  it  is  every  where  a  very  persistent  seam,  there  is  still  hope  for  finding 
other  coals  by  going  deeper. 

BELLAIRE   DISTRICT. 

This  coal  region  includes  the  mines  opened  along  the  Ohio  River  in  the 
Pittsburgh  coal,  or  No.  8,  beginning  with  the  Walnut  Hill  mines  of  the 
Ohio  and  Pennsylvania  Coal  Company,  at  Tiltonvillc,  Jefferson  county,  ex- 
tending thence  twelve  miles  below  Bellaire  to  the  mines  of  the  Union  Coal 
Company,  in  Belmont  county.  The  Ohio  River  flows  along  the  dip  of 
the  Coal  Measures.  The  Tiltonville  and  neighboring  mines  are  high  up 
in  the  hills  fronting  the  river,  while  the  Union  and  Pipe  Creek  mines 
are  below  the  bed  of  the  Ohio. 

The  Walnut  Hill  mines  of  the  Ohio  and  Pennsylvania  Coal  Company,  at 
the  date  of  inspection,  April  10,  were  in  a  deplorable  condition  in  regard 
to  ventilation.  The  miners  had  been  compelled  to  stop  off  work  for  want 
of  air;  and  so  defective  was  the  ventilation,  that  a  lamp  could  with  diJBB- 
culty  be  kept  burning  in  nearly  every  working  place.  The  mine  had 
two  openings,  but  had  no  means  of  creating  a  flow  of  air,  except  the 
natural  forces ;  and  the  interior  of  the  mine  had  no  proper  arrangements 
for  distributing  the  air  at  the  working  faces.  The  superintendent  of  the 
mine  was  busy  erecting  a  furnace  at  the  outside  of  an  old  opening.  The 
grate  of  this  furnace  was  too  small  for  any  good  results,  and  the  passage- 
way of  the  chimney  for  the  ascending  column  of  heated  air  was  less  than 
a  foot  square.  I  informed  him  tliat  such  a  structure  would  serve  no  pur- 
pose whatever — that  he  was  simply  spending  time  and  money  for  noth- 
ing, and  urged  him  to  commence  the  sinking  of  an  air  shaft  at  once,  and 
at  the  bottom  of  it  erect  a  large  and  spacious  ventilating  furnace.  He, 
however,  went  on  with  his  t)resent  arrangement,  and  when  it  was  com- 
pleted there  was  still  no  flow  of  air  in  the  mine.  Even  if  this  rude  fur- 
nace had  given  any  motion  to  the  air,  the  working  places  of  the  miners 
would  not  have  been  benefited  as  they  should  have  been,  for  want  of  the 
necessary  arrangements  to  discharge  the  current  at  the  working  faces 
where  the  people  are  employed. 

1  wrote  to  the  general  superintendent  of  the  company  in  Cleveland, 
urging  him  to  send  the  manager  of  the  Ohio  and  Pennsylvania  Coal  Com- 
pany's shaft  at  Steubenville,  Mr.  John  Smurthwaithe,  to  superintend  the 
ventilation,  and  to  give  him  charge  over  all  the  ventilating  arrange- 
ments of  the  mines  of  the  company.  Mr.  Smurthwaithe  was  one  of  the 
best  practical  miners  in  the  State,  and  was  especially  skilled  in  mining 
ventilation.  He  has  since  died,  and  in  his  death  Ohio  has  lost  a  man  of 
whom  there  are  too  few  to  be  found.     This  worthy  man  was  equally 
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skillful  in  the  management  of  miners,  by  whom  he  was  highly  regarded. 
Throughout  the  whole  of  the  Steubenville  district  there  is  less  bickering 
and  fault-finding  with  the  mining  captains  on  the  part  of  the  working 
miners  than  in  any  other  mining  region  in  the  State,  and  this  fact  is  to 
be  attributed  to  the  superior  ventilation  prevailing.  Amidst  the  foul  and 
noxious  elements  of  the  mine,  what  miner  can  respect  that  captain 
whose  duty  it  is  to  keep  the  air  cle^  and  sweet,  and  allows  it  to  be  for 
ever  foul  and  poisonous  ? 

The  Rainey  mines  were  inspected  by  the  proprietor's  request  during  a 
second  visit  to  this  region.  The  ventilation  was  good,  and  proper  means 
of  ingress  and  egress  were  provided.  These  mines  had  been  leased  for 
some  years  previous  to  a  firm  in  Cleveland,  and  a  number  of  the  rooms 
had  fallen  in,  caused  by  a  crush  of  the  rocks  overhead.  The  safety  of  the 
miners  w^as  assured  in  case  of  any  sudden  and  immediate  falling  in  of  the 
mine.  The  falling  of  the  roof  in  the  rooms  was  due  to  a  local  crush  of 
the  overlying  rocks.  In  accordance  with  the  prevailing  system  of  the 
district,  the  rooms  were  made  wide  and  the  pillars  narrow,  with  the  ob- 
ject of  finishing  up  the  mine  in  the  first  stage  of  working,  and  leaving 
all  the  pillar  coal  unwrought,  to  be  lost  for  ever. 

The  mines  of  Heatherington  &  Brothers,  near  Bellaire,  are  more  sys- 
tematically managed  than  any  others,  both  as  regards  ventilation  and 
the  ultimate  recovery  of  the  coal.  The  air  is  exceedingly  well  distribu- 
ted, and  the  miners  expressed  gratitude  for  the  sanitary  condition  of  the 
mine. 

Several  mines  are  opened  on  the  line  of  the  Baltimore  and  Ohio  Rail- 
road, west  of  Bellaire.  They  are  drift  openings.  Kidd's  mine  was  ex- 
amined. It  worked  fourteen  men,  had  a  fair  state  of  ventilation,  and 
was  in  other  regards  secure.  There  is  a  slip-dike  in  this  mine,  which 
throws  up  the  coal  three  feet.  This  fault,  althougli  of  little  depth,  com- 
pared with  slip-dikes  in  many  coal  fields  of  the  world,  is  one  of  very 
unusual  depth  in  Ohio,  and  is  the  largest  I  have  seen  in  any  coal  mine  in 
the  State.  Another  mine,  west  of  Kidd's,  working  more  than  ten  miners, 
was  visited,  but  was  not  inspected. 

The  Pittsburgh  Works,  the  Weegee  mines,  the  Union  Coal  Works,  and 
the  Pipe  Creek  mines  are  all  slope  openings,  situate  below  Bellaire,  on 
the  Ohio  River.  They  were  all  visited  and  inspected.  The  Pittsburgh 
slope  was  being  pushed  towards  a  point  with  one  of  its  galleries,  in 
order  to  get  a  shaft  sunk  in  suitable  ground  for  a  double  mode  of  ingress 
and  egress,  and  to  provide  better  ventilation.  The  owners  of  the  mine 
proposed  to  put  a  stairway  in  this  shaft.  The  mine  had  two  openings 
already,  but  the  air-shaft,  although  situate  more  than  one  hundred  feet 
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from  the  bottom  of  the  slope,  came  up  directly  by  the  side  of  the  slope 
mouth,  and  as  the  wooden  structures  covering  the  hoisting  machinery 
were  near  the  slope  mouth,  there  was  no  guarantee  of  safety  in  case  of 
fire  in  these  buildings,  but  when  the  new  air-shaft  is  completed  there 
will  be  approved  means  of  egress  in  case  of  accident,  and  also  an  im- 
proved ventilation. 

The  slope  of  the  Union  Coal  Coim)any  is  one  of  the  most  skillfully 
opened  mines  in  the  State.  The  entrance  to  the  slope  mouth,  and  the 
passage  downwards  to  firm  and  rocky  strata,  are  secured  by  an  arch  of 
stone  masonry,  substantially  erected,  and  the  passage-way  of  the  slope  is 
double.  The  length  of  the  slofe  is  428  feet.  The  air-shaft  of  this  mine 
also  bore  marks  of  skillful  and  prudent  workmanship.  The  passage  to 
the  ventilating  furnace  was  lined  on  both  sides,  for  several  yards,  by  a 
wall  of  stone  masonry,  to  prevent  the  possibility  of  the  pillars  taking 
fire  from  the  heat  of  the  furnace. 

The  Pipe  Creek  mines,  situate  at  the  mouth  of  Pipe  Creek,  are  the 
lowest  openings  on  the  Ohio  River,  of  the  Bellaire  district.  This  mine 
was  working  about  thirty  men  at  date  of  visit,  was  provided  with  two 
openings,  but,  as  at  the  Pittsbugh  Works,  the  mouths  of  the  slope  and 
air-shaft  are  too  near  each  other  for  safety.     The  ventihition  was  fair. 

The  manner  of  laying  out  the  workings  is  generally  very  faulty  all  over 
this  district.  The  rooms  are  made  too  wide  and  the  pillars  too  narrow. 
The  ultimate  result  will  be,  in  many  cases,  a  crush  or  creep  of  the  mine 
excavations,  which  will  overrun  and  destroy  the  whole  economy  of  the 
underground  workings.  The  overlying  strata  is  500  to  OoO  feet  thick.  To 
support  this  mass,  pillars  no  more  than  eight  and  ten  feet  thick  are  left, 
while  the  room-workings  are  made  from  twenty-four  to  twenty-six  feet 
wide.  No  value  is  placed  on  this  pillar  coal,  the  main  concern  with  all 
the  companies  being  to  get  out  coal  as  cheaply  as  possible  in  working 
forward,  without  regard  to  ultimate  consequences. 

The  dip  of  the  Coal  Measures  is  quite  marked  in  the  mines  of  the 
Bellaire  district.  It  is  south  82  degrees  east,  and  exceeds  40  feet  to  the 
mile.  Rooms  can  only  be  turned  from  one  side  of  the  butt  entries,  bv 
reason  of  the  dip. 

The  Pipe  Creek  mines  are  opened  at  the  foot  of  one  of  the  highest  hills 
in  Belmont  county.  I  spent  several  hours  on  the  mountain  side,  noting 
the  number  and  thickness  of  coal  beds  above  the  Pipe  Creek  mine, 
opened  on  the  Pittsburgh  coal,  and  found  a  bed  of  coal  from  three  to  four 
feet  thick,  sixty-three  feet  above  the  Pittsburgh  seam,  resting  on  a  floor 
of  limestone.  This  is  a  local  bed,  and  the  coal  is  very  impure,  having 
two  layers  of  slate  running  through  it.    The  lower  stratum,  three  inches 


16 

thick,  was  composed  of  fire-clay ;  the  upper  stratum  was  two  inches  thick, 
and  was  black  shale.  The  immediate  cover  of  the  coal  was  a  stratum  of 
iron  ore,  but  both  the  coal  and  ore  appeared  to  be  very  irregularly  de- 
posited. Fifteen  feet  above  this  coal  there  is  a  four-feet  seam,  in  a  homo- 
geneous mass,  and  of  good  quality.  The  horizon  of  this  coal  is  well 
marked  at  Bellaire,  where  it  is  exposed  to  full  view  on  the  bluffs  fronting 
the  river.  One  hundred  and  twenty-five  feet  above  this  four-feet  coal 
there  is  a  good  block  coal,  three  feet  in  thickness.  This  is  also  a  pure 
and  homogeneous  seam,  entirely  free  from  slate ;  it  appeared  to  be  a  coal 
of  superior  excellence.  Ninety  feet  above  the  three-feet  coal  there  is 
another  block  coal,  four  feet  thick,  tlie  upper  two'  feet  of  which  is  a  splint 
coal,  and  burns  into  a  white  shale,  but  the  lower  two  feet  are  of  admira- 
ble quality.  This  makes  four  workable  beds  of  coal  above  the  Pittsburgh 
seam,  besides  a  number  of  small  seams,  two  of  which,  as  seen  in  the 
passage-way  of  the  slope,  measured  about  a  foot  each. 

The  following  is  the  material  as  seen,  and  thickness  of  same,  beginning 
with  the  Pittsburgh  coal  in  bottom  of  mine : 

Coal 5^  feet. 

Shale,  sandstone,  and  limestone 63  ** 

Coal 4  "        ' 

Roek  and  slate 15  " 

Coal ^ 4  '* 

Limestone  and  rock 150  " 

Block  coal ■ '. 3  " 

Slate  and  rock 93  " 

Coal,  top  part  splint 4  ** 

To  top  of  hill  (material  not  examined) 200  " 

I 
THE   POMEROY   REGION. 

All  the  mines  of  the  Bellaire  region  on  the  Ohio  River,  below  the  Pitts- 
Durgh  Works,  as  already  stated,  are  opened  below  the  level  of  the  bed  of 
the  river.    This  seam  of  coal  never  reappears  above  water  again  until  * 
we  reach  Minersville,  in  Meigs  county. 

Tlie  first  opening  in  the  Pittsburgh  seam  in  the  Pomeroy  region,  in 
descending  the  river,  is  the  Antiquity  shaft,  near  the  village  of  Racine, 
in  Meigs  county  The  shaft  has  not  been  visited  because,  since  the  pass- 
age of  the  mining  law,  it  works  less  than  ten  men  at  once,  and  conse- 
quently does  not  come  under  the  recjuirements  of  the  law.  It  has  but 
one  opening,  and  is  two  hundred  feet  deep.  The  owners  have  assured 
me  that  a  second  opening  will  be  provided  before  more  than  ten  men  are 
allowed  to  work  in  the  shaft.  The  two  mines  at  the  village  of  Syracuse, 
one  a  shaft  and  the  other  a  slope,  have  double  outlets.    The  shaft  has 
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covers  on  the  cages,  and  safety-gates  on  top,  also  safety-catches.  The 
ventilation  has  heen  improved  by  the  erection  of  a  large  and  substantial 
furnace,  erected  since  my  first  visit  to  the  mine^. 

I  received  complaints  during  the  summer  of  bad  air  prevailinL'  in  the 
Pamunky  mine,  but  on  visiting  the  district  shortly  afterward,  tli"  mine 
was  idle  and  was  not  examined.  I  called  the  attention  of  the  superin- 
tendent of  the  Pomeroy  Coal  Company  to  the  facts,  who  j)romiH  d  *o  see 
that  all  cause  of  complaint  would  be  removed.  This  mine,  iliiM-ugh 
owned  by  the  Pomeroy  Coal  Company,  was  leased  out,  the  h)ssfC'-<  free- 
ing to  work  the  mine  according  to  the  re(iuirements  of  the  niinn.u'  l.iw- 

In  my  last  report  I  alluded  to  the  system,  long  in  practice,  of  dr  \  ing 
double  entries  in  the  mines  of  the  Pomeroy  district.  Since  the  ii.w  went 
into  eftect,  the  underground  manager  of  the  Pomeroy  Coal  Cuuipany's 
mines  has  suggested  an  improvement  in  the  plan  of  ventihiti«>n  The 
ordinary  practice  was  to  carry  the  air  forward  along  one  butt  entry,  and 
return  it  by  the  other,  allowing  it  to  difiuse  through  the  room  work- 
ings by  break-throughs  or  cross-cuts,  made  from  one  room  to  anotli.  r  after 
the  rooms  had  been  advanced  forty  yards.  The  proposed  improvc'ment 
is  to  take  the  air  olf  the  entries  as  soon  as  cross-cuts  are  madt^  from  one 
room  to  another,  and  carry  it  along  these  cross-cuts.  By  this  anange- 
ment  the  moving  current  of  air  will  be  forty  yards  nearer  the  wiriking 
faces  in  the  last  stages  of  work.  As  the  rooms  are  driven  up  eighty  yards, 
and  but  one  break-through  is  made  on  the  way,  there  is  often  det'  ctive 
ventilation,  particularly  in  the  rooms  oj)ened  on  the  return,  wli-  ;•  the 
miners  get  the  air  loaded  with  all  the  impurities  collected  in  its  pas'^age 
from  the  first  workings. 

The  general  superintendent  of  these  mines,  Mr.  Horton,  dcsirL.-'  U)  see 
all  improvements  applied  for  the  safety  and  comfort  of  tlie  min<rs.  The 
system  of  driving  too  entries  along  side  of  each  othur,  to  impr.'Vt^  tlie 
ventilation,  was  first  applied  at  Pomeroy  by  Mr.  Heckard,  tlif  r  si<l<^nt 
mining  engineer  of  the  mines,  before  it  was  thought  of  in  any  <'ther 
region  of  the  State. 

The  Pomeroy  Coal  Company,  at  their  six  mines,  employ  nearly  sc'en 
hundred  men  and  boys,  when  the  mines  are  in  full  running  oider.  This 
force  is  divided  up  as  follows: 

Miners  cutting  coal '>■> 

Miners,  roadmen,  drivers,  etc 1 :" 

Outside  liands 

Total ^^ 

At  the  present  time  this  force  is  not  employed,  and  oiw  of  ti  «•  m.  les 
has  been  idle  altogether  for  nearly  two  years.     During  tl.c  >        tier 
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months,  when  the  river  is  too  low  to  ship  coal,  and  during  the  winter 
months,  when  it  is  frozen  up,  the  mines  are  laid  idle  altogether. 
The  miners  do  not  average  more  than  seven  months'  work  out  of  the 
twelve,  but  when  they  are  working  they  generally  make  good  use  of 
their  time. 

THE    IRd^fTON    REGION. 

The  mines  of  this  district  are  found  in  Lawrence  county,  and  are 
opened  on  the  lower  Coal  Measures,  in  Nos.  6  and  7  of  the  geological 
nomenclature.  Tlie  Bellford  mines  of  Norton  Bros.  &  Co.,  two  in  num- 
ber, were  visited  and  inspected  during  the  month  of  July.  They  are 
both  drift  openings.  The  coal  is  from  three  and  a  half  to  four  feet  thick, 
and  is  doubtless  the  etiuivalent  of  No.  6.  Double  outlets  are  provided, 
and  furnace  ventilaton  applied.  The  air  was  not  as  good  in  many  of 
the  places  as  it  should  have  been,  and  the  old,  rude,  bad  practice  of  work- 
ing forward  by  single  entries  prevails.  While,  under  this  plan,  it  may 
be  possible,  with  ceaseless  vigilance  and  a  vigorous  current  of  air,  to  keep 
the  entries  and,  forward  rooms  in  a  fit  state  for  men  to  work,  that  cease- 
less vigilance  and  vigorous  current  are  never  provided.  And  all  over  the 
State,  where  single-entry  work  prevails,  there  has  heretofore  been  bad 
air  in  the  entries,  and  bad  air  in  the  head-rooms;  oftentimes  so  bad  that 
no  man  could  work  longer  than  five  and  six  hours  a  day.  This  system 
of  working  by  single  entry,  and  with  a  feeble  ventilating  current,  almost 
invariably  go  hand-in-hand. 

The  Lawrence  mines  of  the  Lawrence  Iron  Works  were  also  inspected. 
The  ventilation  was  provided  by  the  natural  forces,  and  it  was  better  in 
this  mine,  but  at  the  face  of  the  entry-workings  was  defective.  The  coal 
of  this  mine  is  the  equivalent  of  the  Bellford  mines,  and  is  of  the  same 
quality  and  thickness.  Another  mine  of  this  district  was  visited,  but 
as  it  was  idle  at  the  date  of  visit  it  was  not  examined.  There  are  two 
or  three  other  mines  besides  those  named  in  operation  in  this  vicinity, 
which  have  not  yet  been  visited.  All  these  works  are  drift  openings, 
and  have  double  means  of  exit  and  entrance.  The  ventilation  is  the 
only  requirement  of  the  law  which  needs  improvement;  but  in  drift- 
mines,  as  in  slopes  and  shafts,  it  is  the  most  important  one.  Drift  mines 
are  worse  ventilated,  as  a  rule,  than  shafts. 

THE   JACKSON   REGION. 

These  mines  are  all  shaft  openings,  sunk  on  the  lower  coal  of  the  series, 
the  equivalent  of  the  Mahoning  Valley  coal.    None  of  the  mines  ex- 
ceed one  hundred  feet  in  depth,  and  they  are  all  provided  with  several 
means  of  exit,  and  with  ladders  in  one  of  the  shafts  for  the  egress  of  the 
2  M 
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miners.  The  coal  is  used  in  the  blast  furnaces  of  the  district  as  it  comes 
out  of  the  mines,  there  being  usually  a  blast  furnace  alongside  of  the 
coal  shaft.  Usually  not  more  than  twenty-five  or  thirty  men  work  in 
any  one  of  the  mines  in  the  neighborhood  of  Jacksonville— just  force 
enough  to  run  a  furnace. 

At  Wellston,  eleven  miles  north  of  Jackson,  on  the  Portsmouth  branch 
of  the  Marietta  and  Cincinnati  Railroad,  two  shafts  are  in  active  opera- 
tion, one  of  them  having  been  sunk  since  the  law  went  into  force.  The 
shaft  of  the  Milton  Furnace  and  Coal  Company  has  now  a  second  outlet 
provided.  It  is  a  shaft  in  which  a  good  and  substantial  stairway  has 
been  placed,  and  the  miners  can  descend  and  ascend  at  pleasure.  The 
mines  of  this  district  are  generally  safe.  As  they  employ  but  a  small  force 
of  men  there  can  bo  no  excuse  for  bad  air  in  any  of  them,  the  means  of 
ventilation  being  of  easy  (rommand. 

In  the  mines  at  Jackson  Court-house  the  coal  lies  on  the  ground  in 
hollows  and  arches,  forming  a  series  of  synclinal  and  anticlinal  curves. 
At  Wellston  it  is  evenly  and  regularly  bedded.  Both  coals  serve  nearly 
equally  well  in  the  blast  furnace  in  a  raw  state,  and  because  of  this 
quality  they  have  been  considered  as  e(iuivalent  seams.  I  regard  the 
Wellston  coal  as  an  uppj.T  seam,  separated  from  the  i)lace  of  the  Jackson 
bed  by  one  hundred  to  one  hundred  and  forty  feet  of  strata.  The  Wellston 
coal  does  not  exist  at  Jacks^m,  because  there  is  not  the  height  of  land  to 
embrace  it,  and  the  Jackson  coal  may  not  exist  at  Wellstcfli,  for  it  is  a 
very  irregularly  deposited  bed,  and  is  often  wanting  where  it  is  due. 

This  region  was  visited  twice  during  the  year,  but  only  the  Wellston 
mines  and  the  Huron  mines  were  insj)ected. 

THE    VINTOX    COUNTY   REGION 

Includes  all  the  mines  in  operation  along  the  line  of  the  Marietta  and 
Cincinnati  Railroad,  between  Hamden  and  the  Carbondah*  mines  of 
Athens  county.  All  the  openings  are  in  Nos.  3,  5,  and  G  of  Dr.  New- 
berry's enumeration.  The  Vinton  Coal  and  Iron  Company's  shaft,  one 
hundred  and  seventy  feet  of  perpendicular  depth,  is  opened  on  No.  3,  the 
equivalent  of  the  Wellston  coal.  The  coal  possesses  the  open-burning 
properties  of  the  Jackson  county  coal,  and  is  fitted  for  furnace  use  in  a 
raw  state.  At  the  date  of  visit  to  this  district  this  mine  was  idle,  and 
was  not  inspected. 

The  two  mines  of  the  Zaleski  Company  are  opened  on  Nos.  6  and  6. 
Both  seams  resemble  each  other  in  height,  and  in  the  presence  of  two 
layers  of  slate  which  run  through  the  coal,  but  they  are  independent 
seams,  and  are  separated  from  each  other  by  about  seventy  feet  of  strata. 
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The  lower  coal,  opened  near  the  village  of  Zaleski,  splits  in  two  within  a 
foot  of  the  roof,  and  the  separated  parts  continue  to  diverge  along  the 
east  entry  until  the  wedge  of  slate  which  divides  them  has  increased  in 
thickness  to  twelve  feet,  forming  two  seams. 

Both  mines  of  this  company  are  drift  openings,  and  neither  of  them 
were  very  well  ventilated.  The  mine  of  the  lower  coal  made  black- 
damp  more  abundantly  than  any  other  mine  I  have  yet  examined  in  the 
State.  There  was  quite  a  vigorous  current  of  air  moving  along  the  air- 
gallery,  and  it  was  brought  forward  within  a  few  yards  of  the  inmost 
room,  yet  so  abundant  was  the  black-damp  that  the  light  could  only  be 
maintained  by  moving  slowly,  and  holding  the  lamp  downward.  In 
such  an  atmosphere  a  miner  had  been  working  during  the  fore  part  of 
the  day.  I  directed  the  boss  to  find  him  another  place,  and  stop  the 
room  until  fresh  air  could  be  brought  forward  to  renew  the  circulation. 
Double  outlets  were  provided  at  both  mines. 

The  Buckeye  mines  of  the  In<i:ham  Coal  Company,  at  King's  Switch, 
situate  in  Athens  county,  are  opened  in  No.  6,  and  were  found  in  good 
order.     The  openings  are  level-free. 

The  works  of  the  Carbondale  Coal  Comijanv  are  also  in  Athens  countv. 
They  are  drift  openings,  and  were  in  fair  condition.  The  coal  is  also  No. 
6.  These  mines  were  opened  many  years  ago,  and  were  made  the  subject 
of  two  experiments,  still  unknown  in  successful  practi(*e  in  this  State,  that 
of  excavating  the  coal  by  a  coal-cutting  macliine,  and  opening  and  working 
the  mines  ])y  the  long-wall  system.  Both  experiments  proved  failures, 
so  far  as  reducing  the  price  of  mining  was  concerned,  which  was  the  object 
sought  to  be  accomplished.  The  seam  of  coal  is  well  adai)ted  to  long-wall 
work,  but  the  pack-walls,  instead  of  being  of  mine  refuse,  were  made  of 
hewn  timber  of  more  value  than  the  coal  ])illars  nc^eded  for  supj)orting  the 
mine,  and  the  coal-cutting  macliine  reijuired  nioru  hands  to  oj)erate  it  in 
cutting  a  ton  of  coal  than  would  be  required  by  manual  labor.  The  success- 
ful application  of.coal-cutting  machines  in  mines  is,  however,  only  a  ques- 
tion of  time.  The  miners  mav  look  with  disfavor  on  their  introduction,  but 
thev  will  come  as  their  best  friend,  for  thev  will  take  much  of  the  exhaust- 
ing  manual  labor  off'  the  shoulders  of  the  miner. 

These  mines  are  now  in  a  fair  state  of  ventilation,  and  work  a  large 
force  of  men.  The  coal  is  thinner  than  it  is  in  the  mines  of  the  Hocking 
Valley  opened  on  the  same  bed. 

thp:  hocking  valley 

Includes  all  the  mines  operated  along  the  Hocking  River  between 
Athens  and  Logan.     The  mines  are  all  level-free,  except  three  shafts  at 
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the  lower  end  of  the  district,  two  of  which  work  less  than  ten  men.  The 
mines  are  operated  on  No.  6.  Those  furthest  up  the  valley,  as  Brooks's, 
Laurel  Hill,  Lick  Run,  and  Hayden's  mines,  operated  near  the  out-crop 
of  the  coal  seam,  have  abundant  means  of  ingress  and  egress  among  the 
numerous  ravines  which  cut  down  through  the  coal.  The  system  of 
opening  up  the  mines  is  by  single  entry,  and  reliance  is  had  for  air  by 
driving  the  entries  through  the  hill,  and  trusting  to  the  natural  forces 
for  the  necessary  current  of  air.  Where  the  surface  conditions  forbid 
getting  a  second  outlet  through  the  hill,  an  air-course  is  driven  along 
the  face  of  the  coal  from  one  butt-entry  to  another,  to  cause  a  circulation. 
An  effort  is  made  to  keep  the  miners  working  in  rooms  on  a  range  of  work 
swept  by  a  current  of  air,  and  to  have  the  air  entry  drivers  alone  working 
in  the  part  beyond  the  reach  of  the  current.  By  this  arrangement  the 
men  in  the  rooms  have  generally,  but  not  universally,  a  fair  supply  of  air. 
The  workmen  in  the  entries,  however  far  advanced  in  the  fast,  have  not 
and  can  not  have  good  air. 

As  the  roof  of  the  coal  of  these  mines  is  generally  hard  and  firm,  and  the 
superincumbent  strata  quite  light,  the  rooms  are  worked  twenty-four  to 
forty  feet  wide,  and  the  pillars  are  only  eight  and  ten  feet  thick.  After 
the  rooms  are  worked  this  pillar  of  coal  is  left  standing,  and  is  lost.  If 
double  entries  were  driven  on  the  face  and  butts  alike,  with  strong  pil- 
lars between  each  entry,  to  be  pierced  only  for  air,  and  the  room  pillars 
made  strong  enough  to  break  a  crush  of  the  strata  in  working  backwards, 
95  per  cent,  of  this  coal  might  be  recovered,  and  better  ventilation  would 
prevail.  A  ventilation  relying  on  the  natural  forces  alone  is  subject  to 
the  season,  as  a  ship  is  subject  to  the  wind.  Artificial  ventilation  by  the 
furnace  or  fan,  when  all  the  necessary  arrangements  are  complete,  is  like 
a  steamship,  and  can  defy  the  wind  or  season.  The  true  miner  never 
complains  of  the  season,  but  defies  and  controls  it. 

The  mines  at  Lick  Run  were  in  a  bad  state  in  regard  to  ventilation. 
There  are  two  main  openings,  one  of  which  had  no  raturn  for  air,  and 
the  miners  were  suffering.  The  face  of  the  entry,  however,  at  the  time 
of  inspection,  was  nearly  forward  to  a  cross-air  course  driven  from  the 
other  mine,  and  when  this  was  reached  the  desired  result  could  be  at- 
tained. The  other  mine  had  an  up-cast  shaft,  constructed  of  wood,  near 
the  mouth  of  the  main  entrance.  In  this  shaft  an  iron  fire-lamp  or  bas- 
ket was  kept  burning  during  the  day,  and  gave  a  little  motion  to  the  air, 
hilt  some  of  the  room- workings  were  unfit  for  the  abode  of  the  miners. 
I  urged  the  mine-owner,  Mr.  Scott,  of  Nelson ville,  to  drive  double  entries, 
and  to  sink  an  air-shaft  at  the  back  of  the  workings,  establish  a  furnace 
at  the  bottom,  and  carry  an  abundant  supply  of  air  through  the  mine. 
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The  existing  arrangements  would  suffice  until  these  improvements  are 
provided. 

Poston's  mines  and  those  of  the  Nelsonville  Mining  Company  are 
holed  through  in  each  other,  and  one  serves  for  receiving  and  the  other 
for  discharging  the  ventilating  current  of  air.  The  entries  are  all  single, 
but  air-courses  are  driven  on  the  face  of  the  coal  from  one  entrv  to 
another,  where  there  is  no  opportunity  of  getting  out  to  day-light.  The 
arrangements  for  ventilation  were  good  in  both  of  these  mines. 

The  Nelsonville  Mining  Company,  as  observed  in  my  last  annual  re- 
port, is  a  sort  of  co-operative  concern,  and,  so  far,  may  be  said  to  have 
proved  a  success.  Many  of  the  original  owners  of  shares  liave  sold  out, 
but  new  men  have  been  found  to  buy  their  interests,  and  the  mine  has 
run  steadily  and  had  a  g(X)d  share  of  the  coal  trade  since  the  first  ship- 
ments were  made,  nearly  a  year  and  a  half  ago. 

In  Longstreth's  mines,  situated  one  mile  below  the  village  of  Xelaon- 
ville,  the  cover  of  the  coal  is  thicker  than  at  Hayden's  and  Brooks's,  and 
there  are  not  as  many  chances  to  get  out  to  day  with  an  entry.  The 
mines,  two  in  number,  both  in  communication  with  each  other,  are  laid 
out  in  a  series  of  blocks.  The  butt-entries  are  single,  and  are  four  hun- 
dred and  fifty  feet  apart.  The  air-entries,  driven  from  one  butt-entry  to 
another,  are  also  made  about  four  hundred  and  fifty  feet  apart,  ten  rooms 
being  contained  in  each  block.  In  these  mines  the  pillars  are  recovered 
as  the  workings  progress  forward.  After  the  rooms  of  a  block  are  finish- 
ed, the  pillars  are  attacked.  The  entrances  to  the  mines  are  made  very 
narrow,  to  add  strength  to  the  entry  and  to  break  the  crush  which  follows 
the  removal  of  the  pillars.  But  with  this  precaution  the  entries  are  not 
strong  enough,  and  last  summer  a  crush  of  the  strata,  which  followed  the 
extraction  of  the  pillars,  threatened  to  overrun  and  close  it,  and  was 
only  prevented  from  making  a  total  wreck  of  a  valuable  and  extensive 
l)ortion  of  the  mine  by  building  a  number  of  shanties  (pillars  of  wood) 
and  by  timberingthe  entry  at  great  expense.  If  the  entries  of  this  mine 
hftd  been  double,  with  a  strong  pillar  between  them,  the  crush  would 
have  been  powerless  for  harm.  Moreover,  very  little,  if  any,  saving  is 
made  by  single  entries,  as  the  money  has  to  be  expended  on  the  air- 
courses,  driven  from  one  butt  entry  to  another  every  four  hundred  and 
fifty  feet,  in  dividing  the  mine  into  blocks,  while  the  air-course  drivers 
have  never  good  air.  The  superintendent  of  these  mines  is  one  of  few 
in  the  Hocking  Valley  who  makes  any  attempt  at  the  recovery  of  the 
pillars  of  the  mine.  Coal  lands  are  cheap  and  abundant,  and  thousands 
upon  thousands  of  tons  of  coal  are  annually  lost  to  posterity,  beyond  the 
possible  hope  of  recovery,  in  abandoned  and  crushed  pillars. 
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Tao  miners  were  killed  in  one  week  in  Longstreth's  mines  during  the 
summer.  An  examination  into  the  cause  of  the  accident,  made  by  request 
of  the  miners,  did  not  seem  to  attach  any  blame  to  the  mine-owners  or 
to  the  officers  in  charge  of  the  mines.  The  unfortunate  men  met  death 
in  their  working  places  under  circumstances  beyond  the  control  of  the 
officers  of  the  mines.  Just  at  this  time,  however,  the  miners  were  very 
much  excited,  as  the  crush  of  one  of  the  entries,  referred  to  above,  was 
then  in  progress.  The  falling  masses  of  rocky  strata,  the  squeezing  of 
the  entry-pillars,  and  the  creeping  of  the  coal  florjr,  excites  the  fears  of 
minors,  even  though  their  judgment  teaches  them  that  there  is  no  cause 
to  fear  sudden  and  immediate  danger.  A  few  of  the  miners,  unused  to 
such  scenes,  seemed  to  think  that  the  whole  mine  was  about  to  close. 

The  mines  at  Doanville,  the  property  of  the  New  York  and  Ohio  Coal 
Company,  were  ventilated  by  the  use  of  a  furnace.  It  was  too  small  for 
good  results.  The  miners  complained  of  bad  air,  and  an  examination  of 
the  mine  showed  that  a  number  of  miners  were  at  work  beyond  the  reach 
of  the  circulating  current  of  air.  The  mine  superintendent  promised  to 
sink  an  air-shaft  at  the  back  end  of  the  workings,  and  place  a  large  and 
substantial  ventilating  furnace  at  the  l)ottom  of  it.  I  suggested  the  ad- 
vantage of  driving  double  parallel  entries  and  carrying  the  ventilating 
current  along  as  the  workings  advanced,  instead  of  tlie  ordinary  plan  of 
driving  air-courses  in  the  fast,  in  which  men  are  forever  plunged  in  a  stag- 
nant and  foul  atmo?<phere.  The  old  primitive  mode  adopted  in  the  early 
days  of  mining,  when  the  subterranean  excavations  were  of  limited  ex- 
tent, must  disappear  bf»fore  the  requirements  of  the  mining  law. 

The  Floo<lwood  mines  have  several  outlets  and  an  air-shaft,  and  the 
working  places  of  the  miners  were  above  complaint.  The  ventilation  is 
by  natural  causes.  The  coal  of  these  mines,  usually  five  feet  nine  or  ten 
inches  high  in  the  workings,  is  seven  or  seven  and  a  half  feet  at  a  few 
points  of  the  minr^  This  additional  height  is  caused  by  the  union  of 
two  coals — by  an  upper  coal,  a  foot  or  so  thick,  coming  down  and  uniting 
with  the  main  seam.  This  upper  stratum  exists  at  all  the  mines  of  the 
valley,  but  it  is  separated  from  the  main  seam  by  a  wedge  of  slate  from 
four  to  nine  feet  thick.  At  the  Doanville  mines  the  slate  was  thinned 
out  to  nothing,  and  the  two  coals  form  one  seam,  making  nine  feet  of 
coal  all  over  the  mine.  NortliAvard,  towards  Straitsville,  Shawnee,  and 
Buckingham,  the  upper  coal  has  increased  in  thickness  to  four  and  five 
feet,  and,  remaining  united  with  the  main  seam,  forms  the  great  eleven 
and  twelve-feet  vein  of  Perry  county. 

STRAITSVILLE   AND   SHAWNEE   DISTRICTS. 

The  mines  of  this  region  arc  mainly  located  in  Perry  county.  They 
are  all  above  the  base  of  the  hills.    The  coal  is  from  eight  to  eleven  feet 
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high.  Both  of  these  districts  have  been  opened  up  within  the  past  five 
years,  and  the  mining  developments  have  been  wonderful.  Some  of  the 
mines  are- worked  on  more  approved  systems  than  prevail  along  the 
Hooking  viille}^  all  the  entries  being  double.  The  pillar  coal  can  be  re- 
covered in  mining  forward,  and  furnace  ventilation  is  applied.  In  some 
of  the  mines  opened  up  on  the  old  plan  crushes  have  already  occurred, 
and  crushes  will  yet  occur  in  others,  and  there  will  be  a  fourfold  expendi- 
ture required  to  save  these  mines  from  total  wreck.  This  would  have 
sufliced  to  cut  double  entries  and  to  have  left  pillars  of  the  requisite 
thickness  and  strength.  A  thick  seam  of  coal,  with  all  other  conditions 
equal,  requires  stronger  pillars  than  a  thin  seam  to  support  the  superin- 
cumbent strata,  just  as  a  long  prop  will  break  and  give  way  in  sup- 
porting the  roof,  where  a  short  one  of  the  same  diameter  would  stand 
firm. 

The  mines  of  the  Newark  Coal  Company,  at  Shawnee,  three  in  num- 
ber, are  all  worked  by  driving  double  entries,  and  have  furnace  ventila- 
tion. The  three  mines  are  all  connected  with  each  other,  and  a  good 
state  of  ventilation  prevails.  The  Lyonsdale  mines  are  also  opened  in 
this  manner,  and  have  furnace  power  to  cause  a  movement  of  air.  The 
Troy  mines,  at  Straitsville,  originally  worked  on  the  plan  of  driving  one 
entry  and  opening  rooms  from  both  sides,  have  changed  to  cutting  two 
entries.  This  mine  has  a  good  furnace,  and  at  the  date  of  inspection 
was  in  a  praiseworthy  condition,  so  far  as  ventilation  was  concerned. 
The  Plummor  Ilill  mine  is  Qpened  on  the  butts  of  the  coal  by  driving  a 
single  entry  through  the  hill.  The  ventilation  is  by  the  natural  forces, 
and  sweeps  through  the  mine  along  the  entry  where  the  people  are 
employed.  Some  of  the  miners  complained  to  me,  that  owing  to  an  in- 
discriminate system  of  blasting  at  all  hours  of  the  day  they  were  an- 
noyed by  the  powder  smoke.  I  called  the  attention  of  the  mining  boss 
to  this  fact,  and  he  forthwith  forbade  the  use  of  powder  in  the  mine  till 
four  o'clock  in  the  afternoon,  and  henceforth  the  mine  was  kept  free 
from  powder  smoke  and  the  air  kept  clean  and  sweet.  Where  there  is  no 
occasion  to  blast  more  than  once  in  a  day — and  there  are  few  districts  in 
the  State  where  more  than  one  shot  is  needed — discharges  of  gunpowder 
at  all  hours  of  the  day  will  pollute  the  air  of  a  mine  ventilated  by  a 
single  current,  no  matter  how  vigorous  the  current  may  be.  The  work- 
men who  get  the  first  of  the  air  are  not  annoyed,  but  the  powder  smoke 
has  to  pass  the  working  places  of  one  hundred  or  one  hundred  and  fifty 
men  beyond,  and  before  the  mine  is  cleared  of  the  products  of  one  blast, 
another  blast  occurs,  and  all  the  people  in  the  return  current  are 
plunged,  from  morning  till  night,  in  an  ever-thickening  atmosphere. 
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The  old  mine  of  the  Straitsville  Mining  Company  is  ventilated  by  tlie 
natural  forces.  On  the  first  visit  to  the  district  this  mine  was  idle,  but 
on  a  subsequent  visit  it  was  running  to  its  full  capacity,  and  was  in- 
spected. It  has  several  outlets  and  two  or  three  air-shafts,  and  the  ven- 
tilation  was  good. 

The  mines  of  the  Central  Mining  Company,  two  in  number,  are  holed 
through  in  each  other,  and  also  to  the  mines  of  the  Mining  Company. 
There  is  an  air-shaft  also.  Ventilation  was  promoted  by  means  of  the 
vent  from  a  steam-pump  at  the  bottom  of  the  air-shaft.  One  of  the 
entries  was  driven  in  the  direction  of  a  ravine,  and  was  meant  as  a  per- 
manent air-way. 

The  Muskingum  valley  region  extends  along  the  line  of  the  Shawnee 
branch  of  the  Baltimore  and  Ohio  Railroad,  between  Sliawnee  and  New 
Lexington ;  thence  along  the  Muskingum  Valley  and  Cincinnati  Rail- 
road to  Zanesville;  thence  down  the  Muskingum  River  to  Marietta. 
There  are  a  large  number  of  mines,  the  greater  number  of  which  are 
opened  in  No.  6,  which,  from  a  gigantic  seam  of  ten  and  eleven  feet  in 
height,  at  Straitsville  and  Shawnee,  dwindles  down  to  two  and  a  half 
and  three  feet  in  many  of  the  mines  of  this  region.  All  over  this  vast 
area,  however,  the  coal  retains  certain  characteristics — dry  and  open- 
burning,  and  a  superior  coal  for  generating  steam,  for  rolling-mill  pur- 
poses, and  doubtless  fitted  for  blast-furnace  use  in  a  raw  state.  Wherever 
opened,  it  is  also  found  in  three  layers  or  benches,  and  with  two  thin 
layers  of  fire-clay  and  shale  running  througli  the  seam.  The  upper 
bench  of  coal  is,  however,  very  thin  and  impure  at  a  number  of  points, 
and  is  not  mined. 

Along  the  Muskingum  Valley  Railroad,  and  also  along  the  Muskingum 
River,  the  coal  is  a  "block  coal,"  which,  after  it  is  undermined,  can  be 
brought  down  without  the  use  of  either  powder  or  wedges.  The  only 
tools  required  by  the  miner  are  a  set  of  picks  and  a  shovel. 

No  great  force  of  men  work  in  any  of  the  mines,  and  the  coal  is 
brought  from  the  wall-faces  to  the  outside,  not  by  horses  and  mules,  as  in 
other  mining  districts,  but  by  the  miners  themselves,  assisted  by  dogs. 
The  dogs  are  harnessed  up  like  horses,  and  i)ull  at  the  front  of  the  loaded 
car,  the  miner  pushing  behind.  One  miner  sometimes  owns  as  many  as 
three  dogs,  all  of  which  are  harnessed  up  together  in  single  file.  All  the 
mines,  except  one  shaft  at  Zanesville,  fifty  feet  deep,  are  level-free,  the 
working  force  ranging  from  three  to  twenty  men  in  each  mine. 

At  New  Lexington  two  seams  are  mined,  Nos.  5  and  0.  The  same 
seams  are  opened  at  Delcarbo  and  at  Zanesville.  The  Muskingum  River 
flows  along  the  dip  of  the  coal  measures,  and  tlie  bluffs  fronting  the 
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river  afford  a  fine  field  for  the  geologist.  Nos.  5  and  6,  which  are  high  up 
in  the  blufb  at  Zanesville,  dip  under  water  before  reaching  Blue  Rock, 
the  coal  of  these  latter  mines  being  No.  7.  This  seam  soon  gets  under 
water  also.  Then  comes  a  long  stretch  of  the  barren  measures,  until 
No.  8,  the  equivalent  of  the  Pittsburgh  bed,  begins  to  cap  the  top  of  the 
hills.  Twelve  miles  above  Marietta,  No.  8  also  plunges  under  the  river. 
Above  this  bed  no  other  seam  of  the  upper  coal  measures  has  been 
opened,  and  it  is  possible  that  none  of  them  exist.  The  strata  in  the 
hills  at  Marietta  resemble  the  red  shales  df  the  barren  measures,  though 
they  undoubtedly  belong  to  a  horizon  above  the  Pittsburgh  coal,  which 
lies  buried  under  the  waters  of  the  Ohio  at  least  one  hundred  and  sixty 
feet  deep. 

All  the  mines  of  this  region  have  proper  means  of  exit,  passages  being 
cut  through  the  coal  in  the  mine  to  ravines  on  the  flanks  of  the  mine. 
The  ventilation  is  left  to  the  unassisted  forces  of  nature,  and  is  often  de- 
fective for  want  of  driving  the  necessary  air-ways  to  properly  distribute 
the  air.  The  art  of  ventilation  is  not  understood.  There  are  sixty  or 
seventy  of  these  small  mines  in  operation  in  this  region,  most  of  which 
work  less  than  ten  men  at  once,  and  so  do  not  come  under  the  inspection 
law. 

Coal  No.  8  on  the  Pittsburgh  bed  is  opened  and  worked  at  Coal  Run. 
The  seam  is  from  three  to  four  feet  in  height,  and  has  an  upper  bench, 
the  two  coals  being  separated  by  a  band  of  fire-clay.  This  mine  was  in 
a  dangerous  condition  at  its  entrance.  The  timbers  were  too  weak,  and 
many  of  them  were  cracked  or  broken,  and  liable  at  any  moment  to  fall 
in  two.  I  urged  the  mine-owner  to  repair  the  work  at  once,  which  he 
promised  to  do,  and  which  he  had  of  his  own  accord  already  contem- 
plated. 

THE   CAMBRIDGE   AND   DUCK   CREEK    DISTRICTS. 

Along  the  line  of  the  Baltimore  and  Ohio  Railroad,  near  Cambridge, 
in  Guernsey  county,  a  number  of  mines  are  opened  on  No.  6  or  7.  The 
coal  is  fully  five  feet  in  height,  has  a  fine  roof,  but  a  soft  and  yielding 
fire-clav  bottom.  There  is  one  coal  shaft  in  the  district.  It  is  less  than 
forty  feet  of  perpendicular  depth ;  all  the  other  mines  are  Wvel-free. 
The  older  openings  of  the  district  were  made  with  wide  rooms  and  small 
pillars,  and  have  been  overrun  with  creeps — the  pillars  sinking  into  the 
floor  and  closing  up  the  excavations.  More  approved  systems  now  pre- 
vail, and  furnace  ventilation  is  provided.  A  section  of  the  mines  of  the 
Scott  Coal  and  Salt  Works  has  been  opened  up  by  driving  the  rooms  on 
the  butts  of  the  coal,  an  experiment  which  the  manager  hopes  will 
lessen  the  cost  of  mining,  and  add  to  the  security  of  the  mine. 

Approaching  the  village  of  Cambridge  from  the  east,  along  the  line  of 
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the  railroad,  the  coal  appears  to  be  troubled  with  "horse-backs,"  and  to 
be  latterly  supplanted  by  a  bed  of  sand-rock,  which  usurps  the  place  of 
the  coal,  leaving  no  trace  of  its  existence. 

Double  outlets  are  provided  to  all  the  mines,  and  the  ventilation  has 
been  greatly  improved  in  the  district,  though  improvement  is  still  needed. 

The  Macksburg  mines  are  located  along  the  line  of  the  Duck  Creek 
Railroad,  between  Marietta  and  Cambridge,  in  Washington  and  Noble 
counties.  The  coal  is  five  and  one-half  to  six  feet  in  height;  then  there 
are  two  and  one-half  to  three*  feet  of  fire-clay  overhead,  and  above  this 
another  seam  of  coal  of  varying  thickness,  but  averaging  al>out  three 
feet.  This  is  the  Pittsburgh  coal,  or  No.  8,  and  it  here  retains  its  usual 
purity  and  excellence.  The  mines  are  level-free,  and  are  opened  by 
driving  the  main  entries  forward  along  the  face  of  the  coal.  The  mines 
are  made  twenty-one  feet  wide,  and  the  pillars  eleven  feet  thick.  All 
the  openings  are  provided  with  double  means  of  ingress  and  egress,  and 
the  ventilation,  as  far  as  examinations  were  made,  was  fair,  though  all 
the  mines  were  not  inspected,  as  they  were  idle  at  the  date  of  visit, 
April  27. 

The  coal  at  the  Dexter  mines  is  190  feet  above  the  level  of  the  rail- 
road, and  the  mines  are  twenty-six  miles  from  Marietta.  About  mid- 
way between  the  mines  and  the  Ohio  River,  along  the  line  of  the  rail- 
road, the  coal  dips  under  water,  and  at  this  point  has  thinned  down  to 
three  and  three  and  one-half  feet. 

A  number  of  oil  wells  have  been  sunk  in  the  neighborhood  of  the 
mines,  and  some  of  them  were  yielding  paying  quantities  of  oil.  The 
wells  range  in  depth  from  160  to  600  feet.  The  oil  is  found  in  the  coal 
measures,  and  is  struck  in  a  dark  sandstone.  Ten  wells  are  located  on 
Goose  Run. 

THE   SALINEVILLE   DISTRICT. 

These  mines  are  in  Columbiana  county,  are  all  drift  openings,  and  are 
opened  in  No.  6  and  7.  No.  6  is  from  three  to  seven  feet  high,  has  a  fine 
roof,  and  the  workings  are  high  and  dry.  No.  7,  a  throe-feet  seam,  is  higher 
up  in  the  measures,  being  separated  from  No.  6  by  strata  ranging  from 
thirty-three  to  seventy  feet  in  thickness.  The  roof  is  also  good,  and  the 
working  places  dry.  These  mines,  taken  in  their  aggregate  and  in  their 
parts,  are  among  the  worst  ventilated  in  the  State.  Powder  is  used  in 
every  working  place  to  get  down  the  coal,  and  the  miners  fire  at  all 
hours  of  the  day.  The  powder  smoke  hangs  in  blinding  and  suffocating 
volumes.  Until  recently  the  forces  of  nature  alone  created  the  air  cur- 
rents, and  they  generally  came  and  went  without  control,  as  no  proper 
air-courses  nor  air-doors  and  stoppings  were  provided  to  direct  forward 
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and  distribute  the  slow-moving  stream.  Some  of  the  mines  are  yet  with- 
out sufficient  artificial  means  of  forcing  forward  air,  and  also  without  the 
necessary  air-ways.  In  all  of  them  the  current  of  air  is  not  as  strong 
as  the  law  requires,  nor  are  the  air- passages  and  doors  as  numerous  and 
as  promptly  provided  as  they  should  be.  All  the  mines  are  opened  on 
one  plan,  though  some  of  them  are  in  much  better  order  than  others. 
To  have  good  air  double  entries— main  and  butt  alike — must  be  made, 
and  all  the  stoppings  closed  up  as  fast  as  new  air-channels  are  cut 
through  at  the  heads  of  the  entries  and  rooms.  I  have  had  several  com- 
plaints of  bad  air  in  the  mines  of  this  region,  all  of  them  too  well 
founded,  and,  unless  improvement  is  made  in  the  ventilation,  will  be 
obliged  to  apply  to  court  to  enjoin  or  restrain  their  working  with  more 
than  ten  men  at  once  until  they  are  made  to  comply  with  the  require- 
ments of  the  law.  Much  suffering  and  cause  of  complaint  could  be 
avoided  by  prohibiting  the  miners  from  blasting  more  than  once  per 
day — at  four  o'clock  in  the  afternoon,  as  is  done  in  many  other  districts; 
but  even  were  no  blasting  done  at  all,  the  ventilation  is  too  feeble,  and 
the  air  channels  too  few  and  far  between  for  the  sanitary  requirements 
of  the  mine. 

WASHINGTONVILLE   AND   NEW   LISBON   DISTRICTS. 

Around  the  villages  of  Washingtonville  and  Leetonia,  along  the  line 
of  the  Niles  and  New  Lisbon  Railroad,  the  mines  are  opened  on  two  thin 
but  valuable  beds  of  coal,  Nos.  4  and  6.  They  are  about  forty  feet  apart. 
The  upper  coal  is  the  more  highly  prized,  although  the  thinner  bed. 
Only  in  two  cases  has  the  lower  coal  been  tapped — at  the  shafts  of  the 
Salem  Coal  and  Iron  Company,  and  the  Grafton  Coal  and  Iron  Company — 
in  both  of  which  shafts  the  two  seams  are  raised  together.  The  upper  coal 
is  only  twenty-eight  inches  thick,  but  it  is  all  pure,  and  is  all  sent  out,  slack 
and  run  of  mine  together,  and  converted  into  coke  at  the  pit's  mouth. 
The  entries  of  the  mines  are  made  of  sufficient  height  by  blasting  down 
the  roof  shale  to  admit  of  handling  mules,  but  the  rooms  are  only  the 
height  of  the  seam.  In  these  low  chambers  several  hundred  men  earn 
their  daily  bread.  The  rooms  are  carried  forward  fifty  yards,  and  are 
then  finished  up,  new  openings  being  made  in  advance  galleries.  The 
mines  of  the  Cherry  Valley  Iron  Company,  three  in  number,  one  slope 
and  two  drifts,  were  in  good  condition,  except  in  a  few  cases  at  the  entry- 
faces,  where  the  air-ways  had  been  neglected.  Proper  means  of  exit  were 
found,  and  at  the  slope-mouth  an  approved  safety-spring  was  attached  to 
prevent  the  cars  from  running  down  the  slope  in  case  of  accident.  This 
is  the  only  spring  I  have  seen  in  the  State  which  could  be  applied  to 
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advantage,  and  as  filling  the  requirements  of  the  law,  and  its  application 
ought  to  become  general. 

The  mines  of  the  Grafton  Iron  Company  were  running  only  six  or 
eight  men,  at  the  date  of  visit,  on  the  lower  coal.  They  were  engaged 
cutting  an  entry  forward  to  the  boundary  of  an  entry  in  the  upper  coal, 
which  had  dipped  and  was  submerged  by  a  recent  infiow  of  water. 

The  mines  of  New  Lisbon  were  idle,  and  were  not  visited.  Thev  are 
drift  openings.  The  coal  is  No.  6,  and  is  of  varying  height,  usually 
about  four  feet. 

The  miners  of  Washington ville  are  among  the  most  intelligent  and 
progressive  of  their  class  in  the  United  States.  They  have  built  a 
mining  institute,  in  which  they  meet  regularly  for  mutual  improvement. 
In  the  evenings  the  institute  is  used  for  a  night-school,  at  which  the 
boys  and  young  men  of  the  mines  attend.  On  Saturdays  the  older  peo- 
ple meet  to  discuss  questions  of  government  and  matters  of  interest  bear- 
ing on  the  amelioration  of  the  working  men.  On  Sundays  the  institute 
is  converted  into  a  church,  the  preacher,  in  most  cases,  being  one  of  the 
miners  themselves.  A  number  of  the  miner-boys  have  used  the  savings 
of  previous  earnings  to  educate  themselves,  and  are  now  about  to  enter 
the  learned  professions.  During  the  vacations  of  school  these  lads  re- 
turned to  the  mines  and  worked  their  way  up  by  their  own  energy  and 
perseverance  and  frugal  habits.  The  future  of  such  young  men  is 
already  known.  They  will  yet  command  the  attention  of  states  and 
nations.  Of  just  such  material  are  the  great  men  of  every  age  and 
nation. 

In  the  construction  and  management  of  this  institute  the  miners  have 
had  the  countenance  and  assistance  of  the  company  and  its  officers.  The 
company  gave  the  lot  on  which  the  building  stands,  and  the  superin- 
tendent of  the  mines  gave  sixty  dollars  and  advanced  the  money  to  erect 
the  building,  the  miners  paying  him  back  with  interest  on  the  money 
borrowed. 

If  other  coal  companies  would  take  ecjuul  interest  in  the  moral 
improvement  of  miners,  there  would  soon  grow  up  a  healthier  sentiment 
between  the  laborer  and  his  employer,  and  strikes  and  lockouts  would  be 
fewer.  And  if,  after  the  hard  and  exhausting  toils  of  the  day,  the  men 
of  the  mines  had  some  place  to  meet,  where  books  and  newspapers  could 
be  had,  there  would  soon  be  fewer  saloons  in  the  mining  villages  of  the 
State. 

The  coal  of  the  mines  of  Washingtonville  and  Leetonia,  although  only 
two  feet  four  inches  high,  costs,  in  some  cases,  only  sixty- eight  cents  a 
ton  for  digging  and  loading,  while  the  ten-feet  coal  of  Perry  county 


29 

costs  sixty  cents  a  ton.  At  Leetonia  all  the  coal  is  sent  out  as  it  comes 
from  the  workmen's  picks,  and  no  powder  is  used  to  get  it  down.  In  the 
thick  seam  of  Straitsville  and  Shawnee  two  layers  of  slate  are  inter- 
stratified  with  the  bed,  to  clean  which  it  costs  the  miner  much  time  and 
trouble,  and  in  addition  about  one-fifth  of  the  coal  which  the  miner  hews 
at  these  thick  seams  is  made  into  slack  and  nut  coal,  for  which  nothing 
is  paid.  In  coal-mining  the  quality  of  the  mineral  is  of  more  importance 
than  the  height  of  seam.  The  miner's  ability  to  produce  a  given  quan- 
tity of  tons  per  day  is  not  always  in  proportion  to  the  height  of  seam. 

THE   MAHONING    VALLEY. 

This  region,  the  most  extensively  developed  in  the  State,  was  the  first 
inspected  after  my  appointment  to  office,  in  April  of  1874.  The  law 
gave  stated  times  for  certain  of  its  provisions  to  be  applied.  I  went  from 
one  mine  to  another,  examining  all  their  underground  workings,  ma- 
chinery, etc.,  and  notified  every  company  by  printed  circular  of  the 
requirements  of  the  law,  and  that  the  provisions  of  the  act  must  be  com- 
plied with.  These  circulars  were  also  sent  to  all  other  operators  in  the 
different  regions  of  the  State,  as  far  as  known  at  the  time.  After  having 
traversed  the  various  mining  districts  and  made  examinations  of  the 
great  majority  of  the  mines,  many  of  them  two  and  three  times,  I  re-com- 
menced work  in  the  Mahoning  Valley,  and  found  that  while  there  was 
generally  more  care  and  attention  given  to  the  ventilation,  and  in  most 
cases  safety-catches  and  covers  for  cages  had  been  provided,  the  speaking- 
tubes  had  been  neglected.  One  of  the  mines,  the  Sodom  slope,  in  Trum- 
bull county,  had  had  an  inch  speaking-tube  applied,  but  as  the  slope  was 
nearly  five  hundred  feet  in  length,  the  tube  failed  to  convey  sound  so 
great  a  distance,  and  was  withdrawn.  On  being  notified  of  these  facts,  I 
wrote  to  one  of  the  Pennsylvania  inspectors  regarding  the  size  of  tubes 
in  use  in  the  anthracite  regions  of  that  State,  who  informed  me  that  it 
required  in  practice  a  two  inch  or  two  and  a  fourth  inch  tube  to  convey 
sound  five  hundred  feet  so  that  conversation  might  be  held  at  both  ends 
of  the  pipe.  I  notified  a  number  of  the  companies  of  the  size  of  tubes 
required,  and  urged  them  to  apply  them  as  the  law  directed.  Each 
superintendent  said  he  was  waiting  on  some  one  else  leading  off*,  and  so 
none  of  the  slopes  of  the  valley  provided  them. 

Finding  defective  ventilation  prevailing  in  the  advance  places  of  a 
number  of  mines,  and  that  the  law  would  be  disregarded  in  other  par- 
ticulars unless  the  penalty  attached  for  violating  its  provisions  were 
visited,  I  asked  the  opinion  of  the  Attorney-General  in  regard  to  employ- 
ing an  attorney  to  prosecute  proceedings  in  injunction,  and  also  as  to  my 
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duty  in  case  of  willful  and  persistent  neglect  on  the  part  of  a  coal  com- 
pany to  obey  the  law.  The  following  is  the  answer  of  the  Attorney- 
General  : 

**  CuLi'MBUS,  March  23,  1875. 
"Hon.  Andkew  Koy,  Mine  Int*ptvioi;  Cohnnbubj  Ohio  : 

'*  Siu :    In  answer  to  yours  of  the  2l8t  iustant,  I  have  to  say — 

*'l.  If  it  luTouniK  lU'cohsary  in  the  disehiu'ge  of  hU  duty  to  have  an  attoniej'  to  prose- 
cute ]iioeced  in  «^j>  in  injunetion  under  the  14th  section  of  thr  act  re^^ulating  mines  and 
mining  (Laws.  1874,  page  *24),  the  mine  insjieetor  may  em|)loy  and  out  of  his  contingent 
fund  pay  sneli  attorney. 

**2.  Said  act,  by  ini]ilication  at  least,  makes  it  tlie  duty  of  the  mine  inspector  to  see 
that  the  provisions  of  this  act  arc  obeyed.  If  to  compel  ohedieuce  to  the  requirement* 
of  seetitms  [)  and  IH  (or  of  any  <»ther)  it  is  necessary  t.*)  resort  to  the  renunly  by  injunc- 
tion, he,  in  jiiy  tipinion,  shouhl  not  hesitate  to  do  so.    ^ 

* •  Very  resj^ect  ful  ly . 

'MOHN  LirrLK,  Attorney-General,^ 

During  the  spring  and  .summer  I  repeatedly  urged  upon  the  mine 
superintendents  of  this  valley  that  tlie  tubes  must  be  put  in,  but  finding 
no  disposition  manifested  to  comply  with  the  law,  I  employed  Messrs. 
Taylor  and  Jones,  att<:)rneys-at-law,  Warren,  Trumbull  county,  to  i)rose- 
cutc  the  Niles  Coal  Company,  under  section  t),  and  the  Church  Hill  Coal 
Company,  under  sections  i)  and  10,  tlie  former  company  for  having 
defective  ventilation,  and  the  latter  for  defective  ventilation  and  neglect 
or  refusal  to  apply  a  s])eaking-tube  in  the  slope.  At  the  same  time  I 
emplo^'ed  Messrs.  Foran  and  Hassack,  of  Cleveland,  to  prosecute  the 
Mahoning  Coal  Company,  under  sections  8,  0,  and  10,  the  mine  having 
but  one  proi)er  means  of  egress,  having  also  defective  ventilation,  and 
being  without  a  speaking-tube.  In  this  latter  case  the  court,  in  accord- 
ance with  the  petition,  granted  a  tem2)orary  injunction,  but  it  was  at 
once  dissolved  ])v  mutual  ccmsMit,  and  the  case  set  for  trial  in  November 
following.  It  has  not  yet  been  reached.  The  cases  against  the  Niles 
Coal  Company  and  the  Church  Hill  (-oal  Company  have  also  not  yet 
been  reached.  I  have  recently  received  a  communication  from  the 
Niles  Coal  Comj)any,  stating  that  the  ventilation  had  been  improved, 
and  requesting  the  discontinuance  of  legal  proceedings.  I  shall  make 
an  examination  of  the  mine  Ixjfore  the  case  comes  up  in  court,  and  if  the 
law  is  now  being  complied  with,  will  withdraw  the  suit. 

The  excuse  made  by  the  Church  Hill  Coal  Company  for  failure  to 
provide  the  speaking-tube  is  that  this  part  of  the  law  is  useless,  and 
consequently  oppressive.  The  superintendent  thinks  that  tubes  are 
proper  and  necessary  in  shafts,  where  the  human  voice  can  not  be  under- 
stood, but  in  slopes,  through  which  the  miners  can  travel  at  will,  there 
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is  no  necessity  for  having  them.  Their  necessity  is  greater  in  shafts 
than  in  slopes,  but  their  necessity  in  slopes  is  none  the  less  on  that 
account.  These  slopes,  and  in  particular  the  slope  of  the  Church  Hill 
Coal  Company,  is  a  dangerous  passage-way  from  the  bottom  to  the  top, 
and  no  miner  ever  makes  the  journey  through  it  withont  experiencing 
some  degree  of  fear.  Tlie  miner  from  below  has  occasion  to  call  on  top 
for  pr()})s  to  protect  his  working  place.  Some  one  must  ascend  for  them, 
and  ascend  behind  the  loaded  train.  There  is  no  room  for  travel  on 
either  side  of  the  slope,  and  as  the  empty  train  goes  plunging  past,  the 
traveler  must  seek  refuge  by  climbing  over  the  pitments  and  discharge- 
pipes  of  the  pump.  A  man  may  also  get  seriously  hurt  in  the  mine.  In 
those  cases  of  danger  moments  are  precious ;  communication  can  be  made 
in  a  moment  through  the  speaking-tube  ;  without  it  some  one  must  climb 
five  hundred  feet  of  a  slope  on  a  grade  of  forty  degrees.  The  chain  may 
break,  or  the  empty  train  may  be  })ushed  over  the  brow  of  the  slope  by 
accident.  The  alarm,  under  such  circumstances,  can  be  sent  below  with 
telegraphic  speed  by  the  "caU"  on  the  tul)e.  Without  the  tube  the  lives 
of  the  people  at  the  bottom  are  imperiled,  and  not  a  few  fatal  accidents 
have  been  caused  by  tliis  means.  In  souje  slopes  the  occurrence  of  fire 
in  the  wooden  structures  near  the  mouth  of  the  slo])e  might  im2)eril  the 
safety  of  the  whole  underground  population,  and  a  fire  occurring  in  the 
slope  might  do  the  same  thing.  Indeed,  the  accident  at  the  Atwater 
slope,  which  occurred  in  July,  1872,  by  whic'h  ten  out  of  twenty-one 
miners  were  lost,  was  caused  by  the  slope  timbers  taking  fire.  A  boy  on 
top,  observing  the  fire,  ran  down  through  the  burning  timbers  to  alarm 
the  miners,  and  perished  on  the  way  out. 

Mr.  T.  M.  Williams,  inspector  of  mines  for  the  Wilkesbarre  (Pennsyl- 
vania) district,  to  whom  I  wrote  for  information  in  regard  to  the  size  of 
tubs  in  use  in  Pennsylvania,  replied  as  follows  : 

For  a  leiij^tli  of  200  foot,  wo  »sc lA-iuoli  cliuiiieter. 

**  300  ''  If-inch  " 

'^  400  "  2-iiich  " 

''  r>00  "  2i-incb  ** 

"  GOO  "  !2i-iiicli         ** 

Our  operators,  adds  Mr.  Williams,  are  using  galvanized  gas-pipe — 
galvanized  outside  as  well  as  inside.  Some  use  nothing  but  common 
gas-pipe,  and  as  a  matter  of  course  such  pipes  require  to  be  of  larger 
diameter  because  of  the  roughness  of  surface.  / 

The  Kyle  shaft  of  Mahoning  county,  on  my  first  visit  to  the  mine  last 
year,  was  without  covers  for  the  cages  or  safety-gates  over  the  entrance 
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of  the  shaft.  The  mine  made  fire-damp,  and  every  man  was  his  own 
fire- viewer.  On  my  second  visit  I  found  a  great  change  for  the  better; 
not  only  were  the  cages  covered  and  safety-gates  applied,  but  the  ventil- 
ation had  been  greatly  improved.  All  the  doors  for  guarding  and  direct- 
ing the  currents  of  air  in  the  mine  had  been  so  hung  and  adjusted  that 
they  shut  of  their  own  accord  and  can  not  stand  open,  and  they  were 
unusually  well  constructed  and  hung.  A  large  and  powerful  ventilating 
furnace  had  been  erected,  moving  20,000  cubic  feet  of  air  per  minute,  and 
an  experienced  fire-viewer  apjx)inted,  who  examines  the  mine  every 
morning  before  any  of  the  miners  are  allowed  to  enter. 

The  following  regulations  I  ^ound  in  the  engine-house  of  this  mine, 
and  commend  them,  or  something  similar,  to  the  notice  of  other  mine 
superintendents  in  the  State : 

RULES  AXD  KEGUL.VTI0N8  OF   KYLE  SHAFT. 

1.  No  man  nhaU  be  allowed  to  deHcend  who  is  intoxicated. 

2.  No  more  than  ten  men  Hliall  be  allowed  to  ascend  or  dcHceud  on  any  one  cage. 

3.  No  man  or  men  shall  be  allowed  to  descend  with  the  mules,  excojit  the  man  in 
charge. 

4.  Drivers  and  mnles  shall  first  descend  the  shaft  in  the  morning,  in  order  to  pre- 
pare for  work. 

5.  The  hitcher-on  shall  have  full  control  of  the  shaft  during  working  honrs. 

6.  Not  less  than  three  men  shall  1>c  allowed  to  ascend  dnriug  working  hours,  except 
entry-men,  or  in  case  of  u  sickness  diHpatch  from  top. 

7.  No  person  shall  iuterft^i-e  with  the  signal  wire  while  the  holder-«m  is  on  duty. 

8.  Any  person  who  shall  commit  a  nuisance  in  the  air-ways  or  gang-ways,  or  destroy, 
brattish,  or  leave  doors  open,  shall  be  reported  to  the  State  Mine  Insi)ector. 

9.  These  rules  and  regulations  must  be  strictly  obserN^ed. 

D.  B.  Stambaugu,  Superintendent, 
Jonathan  Oatey,  Pit  Bobs. 

In  a  number  of  mines  of  this  region  many  advance  places  are  badly  aired, 
because  they  are  pushed  ahead  in  the  fast,  and  a  circulatipn  is  only  got  up 
after  rooms  are  broken  off  the  entry  and  communication  made  from  one  to 
another  by  cross-cuts  in  the  pillars.  From  six  to  twelve  men  are  thus 
working  ahead  of  the  air  in  a  stagnant  atmosphere.  In  the  first  few  hours 
of  work,  the  working  places  are  generally  clear,  and  fit  for  the  abode  of  the 
miners,  but  the  atmosphere  is  hourly  thickening  with  the  smoke  from  the 
workmen's  lamps  and  the  exhalations  from  their  lungs  and  bodies;  and 
in  the  afternoon  it  is  frequently  the  case  that  the  combustion  of  the  lights 
can  only  be  maintained  by  hanging  the  lamps  to  a  post  or  to  the  pillar  side 
and  turning  them  downwards.  This  condition  of  the  air  is  rarer  now 
than  formerly,  and  must  disappear  altogether.  There  is  no  excuse  what- 
ever to  have  any  part  of  a  mine  without  an  abundant  supply  of  air, 
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except  the  excuse  of  bad  management,  ignorance,  or  avariciousness. 
Safety-catches,  safety-gates,  and  covers  for  the  cages  have  also  been  gen- 
erally applied.  The  safety-catch,  however,  should  be  frequently  tested, 
say  every  four  or  six  months,  for  its  springs  will  lose  their  force  by  con- 
stant use  and  become  worthless.  I  have  been  informed  of  a  rope  break- 
ing since  the  law  went  into  force  where  the  safety-catch  failed  to  hold 
£he  cage,  although  when  first  applied  and  tested  it  proved  perfectly  sat- 
isfactory. 

The  early  part  of  the  present  year  witnessed  another  of  those  long  and 
disastrous  strikes  which  arise  over  wages  disputes.  The  mines  were  idle 
for  four  months,  and  in  one  instance  the  buildings  of  a  colliery  were 
destroyed  by  fire.  Tbe  guilty  parties  were  not  discovered.  Such  lawless' 
ness  is  discountenanced  and  condemned  by  the  great  mass  of  the  miners, 
but  it  is  their  duty  to  ferret  out  and  have  the  guilty  parties  punished. 

MASSILLON    REGION. 

The  Massillon  region  eml^races  all  the  mines  opened  on  the  lower 
coal  No.  1.  These  mines  are  located  in  Stark  county.  Summit  county, 
Wayne  county,  and  Medina  county.  More  powder  is  used  in  this  region 
than  any  where  else  in  the  State,  or  perhaps  in  the  world,  in  recovering 
the  coal,  at  least  one  and  one-fourth  pounds  being  burned  for  every  ton 
of  coal  mined.  The  coal  is  nearly  all  blasted  out  of  the  solid  wall  face. 
The  undermining  part  of  the  seam  is  very  hard,  and  the  coal  is  better 
adapted  than  most  seams  for  blasting  out  of  the  solid.  Few  of  the  miners 
blast  during  the  working  hours  of  the  day,  the  prevailing  rule  of  the 
region  being  to  fire  at  4  o'clock  in  the  afternoon.  In  a  mine  working  a 
force  of  one  hundred  and  fifty  men,  when  the  discharges  take  place, 
thirty  or  forty  kegs  of  powder  are  burned,  the  earth  shakes  with  the 
force  of  the  explosion,  and  the  miners  retreat  in  haste  to  the  surface. 
For  several  hours  after  these  subterranean  explosions,  no  human  being 
could  enter  the  mine  and  live. 

Most  of  the  mines  of  this  region  are  worked  on  the  double  entry  system, 
and  the  advance  places,  the  entries,  and  inmost  rooms  (which  in  some 
other  districts  are  nearly  always  in  a  defective  state  for  want  of  air)  are 
as  well  ventilated  as  any  part  of  the  workings.  All  the  new  mines  are 
now  opened  on  the  plan  of  driving  the  entries  double*  and  the  superin- 
tendents one  and  all  say  that  no  additional  cost,  but  that,  when  eye^ 
thing  is  considered,  a  saving  is  had  over  the  plan  of  single  entry.! 
narrow  air-courses,  and  no  air-courses  at  all  so  long  as  a  light  can 
maintained. 

The  Wadsworth  slope  of  Humphrey  and  Colman  has  been  vi' 
times  within  the  past  fifteen  months,  and  has  been  twice  sn 
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is  approaching  the  workings  of  an  abandoned  mine  filled  with  water. 
Between  twenty  and  thirty  acres  of  coal  were  excavated  in  this  old  mine, 
when,  it  having  been  worked  up  to  the  boundary  of  the  property,  the 
miners  withdrew  their  tools  and  the  slope  filled  with  water.  This  oc- 
curred before  the  inspection  law  went  into  force.  Under  the  first  act 
regulating  mines  and  mining,  passed  in  1872,  the  operators  of  mines 
were  required  to  keep  a  map  of  the  workings,  but  the  law  was  generally 
disregarded,  and  the  exact  locations  of  these  old  workings  are  not  known. 
I  have  a  map  of  the  old  mine,  furnished  by  Mr.  Colman,  the  superin- 
tendent of  the  Humphrey  and  Colman  slope,  which  he  prepared  from  a 
survey  made  by  himself,  and  which  is  believed  to  be  nearly  accurate,  as 
the  surveying  was  done  not  long  before  the  abandonment  of  the  mine. 
There  is  yet  several  months'  work  to  be  done  before  the  old  and  the  new 
workings  are  holed  through,  but  the  miners  are  in  daily  dread  of  holing 
through  into  the  old  workings,  and  of  being  drowned  by  the  inflow  of 
water.  The  company  have  promised  to  keep  two  holes  in  advance  of 
the  workings,  so  as  to  tap  the  water  and  thus  avoid  flooding  the  mine. 

This  case  suggests  two  amendments  to  the  mining  law,  namely,  that 
every  mine-owner  should  be  required  to  notify  the  Inspector  at  least  four 
months  in  advance  of  his  purpose  to  attack  the  inmost  pillars  with  the 
object  of  finishing  up  the  mine,  and  it  should  be  the  duty  of  the  Inspector 
to  §ee  that  an  accurate  map  or  plan  of  the  mine  is  then  made,  covering 
all  the  excavations,  and  filed  in  his  office;  and  further,  that  at  the  sug- 
gestion or  order  of  the  Inspector  two  holes  should  be  kept  at  least  twenty 
feet  in  advance  of  the  workings  when  a  mine  is  approaching  an  aban- 
doned mine  supposed  to  be  filled  with  water  or  charged  with  mephitic  or 
inflammable  gases. 

On  my  first  visit  to  this  mine  I  found  very  poor  air  prevailing,  and  a 
spirit  of  general  discontent  and  fault-finding  existing  among  the  miners, 
a  result  invariably  found  where  bad  air  existed  in  a  mine.  I  urged  the 
boss  to  improve  the  ventilation,  and  wrote  to  the  owners  of  the  mine, 
earnestly  calling  their  attention  to  its  condition.  They  thought  the  air 
was  good,  and  that  the  complaints  arose  from  an  inherent  spirit  of  fault- 
finding among  a  certain  class  of  their  miners.  The  ventilation  has  now 
been  greatly  improved,  and  if  it  is  properly  attended  to  will  remove  all 
cause  of  complaint,  for,  as  already  stated,  the  miners,  even  the  most  un- 
reasonable among  them,  never  complain  of  bad  air  when  their  working 
places  are  in  a  fit  state  for  men  to  work ;  and  this  mine  is  no  exception 
to  the  general  rule.  As  the  ventilation  has  been  made  better  the  miners 
have  become  more  reasonable  and  are  better  satisfied.  There  is  less 
grumbling  and  fault-finding  with  the  mine  and  its  management  than 
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formerly,  and  if  the  air  is  properly  provided  at  all  times,  there  will  be 
none  of  it. 

The  Maple  Grove  mine,  situate  at  North  Lawrence,  is  another  mine 
where  a  spirit  of  discontent  and  fault-finding  prevails  among  the  miners. 
This  mine  works  a  large  force  of  men,  and  by  reason  of  numberless  horse- 
backs and  a  fragile  roof  the  ventilation  is  not  easily  managed,  ^or  are 
the  means  applied  for  getting  fresher  air  of  first-class  order.  Canvas 
clothe,  which  soon  become  filled  with  holes,  and  spill  air  that  is  needed 
to  supply  the  miners  at  the  working  faces,  are  used  in  entries  instead 
of  doors.  Arrangements  are  almost  always  in  progress  to  get  purer  air, 
yet  the  working  faces  of  the  mines  continue  to  be  in  a  defective  state, 
and  the  miners  grumble  and  complain.  It  is  proper  to  state,  however, 
that  by  the  occurrence  of  one  boiler  explosion  and  two  fires  at  the  mine 
since  the  law  went  into  operation,  which  laid  the  workings  idle  and  dis- 
arranged the  air-courses,  the  means  of  promptly  applying  a  thorougli 
ventilation  have  been  wanting.  These  facts  the  miners  take  no  note  of, 
and  it  must  be  added  that,  with  every  disadvantage,  the  air  might  well 
have  been  better  than  it  has  been. 

The  wooden  structures  surrounding  this  mine  have  been  twice  burned 
down  during  the  year.  The  first  time  the  fire  occurred  it  was  an  act  of 
lawlessness  which  can  admit  of  no  excuse,  and  for  which  the  severest 
punishment  should  be  meted  out  to  the  guilty  parties.  This  fire'  took 
place  during  the  prevalence  of  a  strike  in  the  spring  of  the  year.  Four 
masked  men  caught  and  bound  the  night  engineer  oi  the  mine,  and  soon 
afterward  the  engine  house  was  in  flames. 

The  second  fire  occurred  in  September,  and  was,  in  my  judgment,  the 
result  of  an  accident,  though  the  pit  boss  was  disposed  to  attribute  it  to 
incendiarism.  This  fire  broke  out  in  the  upcast  shaft,  at  the  bottom  of 
which  the  ventilating  furnace  stood.  The  fire  was  first  seen  in  the 
wooden  structure  covering  the  top  of  the  shaft,  and  could  have  been  (as 
it  doubtless  was)  communicated  to  this  building  from  the  furnace  at  the 
bottom  of  the  pit.  Many  a  fire  occurs  from  this  cause,  and  too  great  care 
and  attention  can  not  be  given  in  locating  a  furnace  in  a  mine. 

The  superintendent  of  the  Middlebury  shaft,  in  Summit  county,  as 
soon  as  the  law  went  into  force  requiring  two  separate  outlets  to  all 
mines,  by  which  distinct  means  of  ingress  and  egress  Shall 
available  for  the  persons  employed  in  the  mine,  oaf  ^ 
from  the  bottom  of  the  mine  to  the  surface,  to  fbrm  a 
traveling-way  for  the  miners  to  pass  through  at  p 
already  an  air-shaft  sunk,  but  the  oflScers  of  thK 
construction  on  the  law,  and  made  the  egress  of 
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in  case  of  accident,  beyond  a  peradventure.  This  mine  is  also  one  of  the 
best  ventilated  in  the  region,  and  has  always  maintained  this  reputa- 
tion. 

A  large  number  of  the  mines,  ventilated  by  furnace  power,  while  hav- 
ing two  openings — the  main  opening  and  an  air-shaft — have  not  means 
immediately  available  at  least,  for  the  speedy  withdrawal  of  the  men  in 
^ase  of  fire,  or  the  closing  of  the  main  opening  from  any  other  cause. 
The  furnace  is  placed  directly  at  the  bottom  of  the  air-shaft,  and  ^  the 
heat,  smoke,  and  gases  evolved  from  the  fire  would  forbid  any  attempt 
at  exit  until  after  the  fire  was  put  out  and  the  side  of  the  shaft  cooled 
down.  A  fire  occurring  at  the  main  opening  (which  is  always  the  down- 
cast, where  a  furnace  is  placed  at  the  bottom  of  the  air-shaft)  would,  as 
soon  as  suflScient  heat  were  communicated  to  the  burning  timbers  over 
and  in  the  shaft,  to  render  the  air  specifically  lighter  than  the  air  in  the 
furnace  shaft,  reverse  the  ventilating  current,  and  the  smoke  and  gases 
from  the  furnace  would  spread  through  the  mine  and  endanger  the  lives 
of  the  whole  underground  population.  Such  a  condition  may  not  occur 
in  the  course  of  a  century,  but  it  is  not  an  improbable  case.  A  ventilat- 
ing exhau8t-fan,  placed  on  top  of  the  up-east  shaft,  would  remove  this 
danger  better  than  even  a  third  opening  to  a  mine. 

The  ventilating  furnace  is  the  favorite  power  for  causing  a  movement 
of  air  in  the  mines  of  this  State.  A  number  of  mines  rely  upon  the 
exhaust  steam  from  the  steam-pump  at  the  bottom  of  the  up-cast  shaft 
for  ventilation — always  too  feeble  a  power — and  one  mine  has  an  exhaust- 
fan  in  use.  For  shallow  mines,  and  mines  which  give  off  no  fire-damp, 
the  exhaust-fan  is  to  be  preferred  to  any  other  ventilating  power.  It 
(!Osts  less  than  a  furnace,  and  its  action  is  constant ;  besides,  and  most 
important  of  all,  the  danger  of  fire  in  the  wooden  structures  of  the  shaft 
is  avoided.  I  would  earnestly  recommend  to  all  mine-owners  opening 
new  mines  to  apply  a  Guibal  exhaust-fan  instead  of  a  furnace.  Since 
the  fatal  mining  catastrophe  of  the  Avondale  shaft,  in  the  anthracite 
region  of  Pennsylvania,  the  exhaust-fan  has  come  into  general  favor, 
and  is  every  where  preferred  to  a  furnace. 

Two  new  shafts  have  been  sunk  during  the  year  in  this  district.  They 
are  both  provided  with  all  the  appliances  required  by  the  mining  law, 
and  double  entries  have  been  started  off  in  opening  up  the  workings. 
The  ventilation  in  each  is  provided  by  the  exhaust  steam  from  the  pump 
at  the  bottom  of  the  shaft,  but  when  the  workings  extend,  and  a  greater 
l)Ower  is  needed,  1  would  urge  the  proprietors  to  use  the  exhaust-fan,  as 
being  cheaper,  more  serviceable,  and  freer  from  danger.  These  fans  can 
be  placed  on  top  of  the  up-cast  shaft,  and  be  under  the  control  of  the 
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hoisting  engineer  of  the  mine.  By  applying  a  fan,  the  air-shaft,  in 
which  it  is  the  custom  to  place  the  ventilating  furnace,  can  be  made 
available  at  all  times  for  the  withdrawal  of  the  miners  in  case  of  acci- 
dent to  the  main  opening,  and  a  ladder  or  stairway  may  be  put  in  the 
air-shaft,  reaching  from  top  to  bottom,  on  which  miners  can  pass  up  and 
down  at  will. 

A  new  slope,  now  in  progress  of  sinking,  is  being  supplied  with  a  brat- 
tice, which  divides  the  opening  into  two  permanent  compartments — one 
a  hoisting-way,  the  other  a  gang- way  for  the  miners.  By  this  arrange- 
ment the  workmen  can  pass  up  and  down  the  slope  at  pleasure  without 
coming  in  contact  with  the  cars.  This  is  a  much  needed  improvement. 
The  slope  has  heretofore  been  more  dangerous  to  life  and  limb  than  the 
shaft,  by  cars  running  over  people  in  passing  to  and  fro.  It  is  a  pleasure 
to  record  these  improvements.  The  business  of  coal  mining  can  be 
made  comparatively  safe  and  healthy,  and  when  the  maximum  has  been 
reached  we  will  hear  less  of  strikes  and  other  troubles  at  the  mines. 

In  my  first  annual  report  I  called  attention  to  several  important  de- 
fects in  the  mining  law,  which  I  again  take  occasion  to  notice. 

The  section  forbidding  boys  under  twelve  years  of  age  (and  under  six- 
teen, unless  they  can  read  and  write)  provides  no  penalty  for  violating 
its  provisions.  When  the  law  was  first  enacted  this  section  was  very 
generally  respected,  but  since  it  is  known  that  it  is  of  no  binding  force 
many  of  these  boys  have  been  taken  back  to  the  mines,  in  some  cases 
the  mine  bosses  setting  the  example  by  returning  their  own  boys. 
Night-schools  sprang  up  in  a  number  of  districts,  and  now  most  of  them 
have  gone  down. 

There  is  no  penalty  for  failure  to  report  accidents,  serious  and  fatal, 
and  very  few  serious  accidents  are  ever  sent  me  by  the  officers  of  the 
mine.^  Those  of  a  fatal  nature  are  not  promptly  reported.  One  case 
where  a  man  lost  his  life  in  violation  of  the  law  was  reported,  but  no 
inquest  was  held. 

Only  in  one  case  have  I  received  monthly  reports  of  the  amount  of  air 
in  circulation  in  mines  which  evolve  fire-damp.  All  such  mines,  how- 
ever, appear  to  be  under  proper  discipline,  no  miner  being  allowed  to 
descend  until  the  morning  fire- viewer  returns  and  reports  the  condition 
of  the  mine.  The  ventilation  in  all  such  mines  has  been  measured  by 
myself,  and  found  to  exceed  the  requirements  of  the  law.  There  were 
but  two  cases  during  the  year  of  accidents  by  fire-damp  explosions,  and 
they  were  both  slight.  It  would  be  well  to  require  all  bosses  to  return 
monthly  reports  of  the  amount  of  air  in  circulation,  whether  fire-damp 
be  given  oflf  by  the  mine  or  not.  If  the  air  is  provided  as  the  law  requires, 
there  will  be  little  suffering  in  a  mine  from  foul  air. 
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The  only  penalty  under  the  law  for  neglect  or  refusal  on  the  part  of  a 
mine  superintendent  or  mine  owner  to  comply  with  its  requirements  is 
by  a  competent  court  enjoining  or  restraining  the  working  of  the  mine 
with  more  than  ten  men  at  once  until  such  mine  is  made  to  conform  to 
the  law.  In  most  cases  this  action  brings  punishment  to  innocent  miners 
by  throwing  them  out  of  employment,  and  in  times  like  the  present  men 
will  work  in  any  place,  however  dangerous,  for  the  sake  of  steady  em- 
ployment. Where  the  law  is  violated  by  neglect  or  refusal  to  apply 
adequate  ventilation,  or  in  providing  safety-gates,  safety- catches,  etc., 
the  guilty  parties  should  be  punished  by  fine  and  imprisonment ;  but  in 
the  case  of  a  mine  immediately  and  suddenly  dangerous  to  the  whole 
lX)pulation,  a.s  where  but  one  outlet  is  provided,  the  sooner  the  working 
force  is  reduced  to  ton  men  the  better,  this  number  being  required  to 
drive  the  galleries,  or  work  from  below  upward,  when  speed  is  necessary 
to  complete  a  double  passage-way  to  a  mine. 

One  great  crying  want  of  our  miners  is  some  educational  establishment 
wherein  they  might  acquire  a  knowledge  of  chemistry  and  physics,  so  as 
to  enable  them  to  understand  those  natural  laws  with  which  they  are 
hourly  called  to  deal.  The  responsible  managers  of  mines  (the  under- 
ground bosi^es)  are  generally  selected  from  among  the  more  intelligent 
and  thoughtful  of  the  working  miners,  and  the  great  majority  of  them 
can  read  and  write,  but  not  one  in  fifty  know  how  to  use  a  compass  in  a 
mine,  or  how  to  plat  the  underground  workings  after  they  have  been 
surveyed,  nor  are  they  able  to  measure  the  amount  of  air  in  circulation, 
or  have  ever  seen  an  anemometer,  and  they  virtually  know  nothing  of 
the  laws  which  govern  the  movement  of  air  in  mines.  Every  nation  of 
Europe  provides  by  law  for  the  education  of  its  master  miners,  and  in  no 
country  but  the  United  States  is  a  mining  superintendent  allowed  to  as- 
sume charge  of  the  underground  departments  of  mines  before  first  passing 
a  satisfactory  examination  before  a  board  of  examiners,  and  receiving  a 
certificate  of  competency. 

T  would  earnestly  recommend  that  provision  be  made  by  law  for  a 
mining  department  in  the  Agricultural  and  Mechanical  College,  so  that 
the.  young  men  of  the  mines,  equally  with  the  farmer  and  mechanic, 
may  have  an  opportunity  of  a  scientific  training  in  tlieir  art.  Many 
young  men  would  gladly  avail  themselves  of  such  opportunity,  did  it 
exist.  Coal  is  one  of  our  most  important  elements  of  industry,  and  will 
continue  to  grow  in  importance  for  centuries  to  come.  With  better 
trained  engineers,  there  would  be  increased  saving,  not  alone  in  human 
life,  but  also  in  the  cost  of  recovering  the  mineral  resources  of  the  earth. 
Already  millions  of  tons  of  coal  have  been  lost  beyond  the  possible  hope 
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of  recovery,  by  bad  management,  and  thousands  of  dollars  are  annually 
spent  to  no  purpose  in  mines,  in  eflforts  to  save  from  threatened  ruin 
some  portions  which  have  been  made  too  weak,,  or  have  been  otherwise 
unskillfully  worked  in  laying  out  the  mine.  The  teachings  of  all  other 
mining  states  in  which  there  have  been  legislative  enactments  for  the 
protection  of  miners,  and  schools  established  for  the  education  of  master 
miners,  is  a  lesson  to  us. 

In  my  last  report  I  alluded  to  the  requirements  of  the  law  in  regard  to 
mine  maps.  The  law  requires  that  a  report  of  the  extended  workings  of 
a  mine  shall  be  forwarded  to  the  Inspector  every  four  months,  to  be  added 
to  the  map  previously  provided  by  the  company  or  mining  operator. 
There  can  not  be  any  real  necessity  for  a  report  of  extended  workings 
oftener  than  once  in  six  or  even  in  twelve  months,  and  if  there  were,  it 
would  take  all  the  time  of  two  expert  mining  engineers  extending  maps. 
Work  of  this  kind  the  Inspector  can  not  well  do,  for  want  of  time.  In- 
deed, the  work  alone  of  visiting  and  inspecting  all  the  coal  mines  of  the 
State,  which  ought  to  be  done  at  least  once  a  year  (many  of  them  ought 
to  be  examined  two  and  three  times),  can  not  be  done  by  one  oflScer,  if  he 
were  constantly  employed  in  such  duty  alone.  The  w^ork  of  extending 
maps,  answ^ering  correspondence,  and  doing  other  office  work,  could  be 
equally  well  done  by  a  clerk  in  the  office,  which  would  give  the  Inspector 
more  time  for  work  at  the  mines. 

The  Inspector  is  sometimes  obliged  to  apply  to  court  to  have  the  re- 
quirements of  the  law  enforced  and  obeyed.  In  doing  so,  he  must  engage 
an  attorney,  and  the  expense  thus  incurred  could  be  saved  by  requiring 
the  prosecuting  attorney  of  the  county  in  which  the  mine  complained 
against  is  situate  to  prosecute  all  such  cases. 

At  the  last  session  of  the  Legislature,  an  appropriation  of  $250  was 
made  for  the  purchase  of  office  furniture,  and  to  fix  up  a  place  in  the 
office  of  the  Mine  Inspector  for  the  preservation  of  a  State  cabinet  of  the 
coal  flora.  During  the  past  year  a  number  of  valuable  coal  plants  were 
collected  and  sent  up  here  from  the  mines,  but  there  being  no  proper 
place  to  keep  them,  I  had  them  sent  up  to  the  Agricultural  College,  and 
they  now  form  part  of  the  collection  there.  The  money  appropriated  for 
the  purpose  of  fixing  a  place  for  them  in  this  office  has,  therefore,  not 
been  expended. 

GENERAL   REMARKS   ON   MINING   AND    VENTILATION. 

Laying  Ovt  the  Workings. — A  number  of  circumstances  and  conditions 
require  to  be  considered  in  adopting  a  system  of  working  a  coal  mi 
whether  shaft,  slope,  or  drift  opening,  such  as  the  texture  of  the  co 
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to  hardness  and  softness,  its  power  of  resistance,  the  nature«of  the  floor, 
the  character  and  thickness  of  the  superincumbent  strata,  the  situation 
of  water,  towns,  or  valuable  buildings  on  the  surface,  and  the  best 
method  of  producing  the  maximum  quantity  of  coal  consistent  with  the 
safety  of  the  mine  and  miners,  and  a  minimum  Outlay  of  money.  There 
are  four  general  systems  of  laying  out  underground  workings : 

1.  By  pillars  and  rooms ;  leaving  pillars  of  just  sufficient  strength  to 
support  the  superincumbent  strata  in  mining  forward.  This  is  the 
oldest  and  rudest  system  of  coal  mining,  and  is  now  onlj'  practiced  in 
drift-mining  regions,  and  in  shafts  having  a  very  light  cover,  and  where 
the  coal,  floor,  and  roof  are  hard  and  strong,  admitting  of  very  wide 
rooms  and  very  small  pillars.  This  plan  is  sometimes  called  stump 
working. 

2.  By  pillars  and  rooms;  leaving  pillars  of  extra  size  and  strength 
in  working  forward,  with  the  object  of  attacking  and  removing  the  pil- 
lars by  working  backward  towards  the  bottom  of  the  pit,  after  the  rooms 
have  all  been  advanced  to  the  limits  of  the  mine.  In  working  home, 
about  one-third  of  the  coal  is  generally  lost,  partly  by  deterioration  (the 
long-standing  pillar  coal  never  yielding  as  well  as  coal  cut  from  the  new, 
fresh  face),  but  generally  by  crushes,  which  overrun  and  destroy  part  of 
the  pillars  as  the  whole  seam  is  being  cut  away,  or  by  creeps — the  coal 
sinking  into  the  bottom  and  closing  up  the  mine. 

3.  By  panels  or  squares ;  withdrawing  the  pillars  of  each  panel  after 
the  rooms  are  worked  forward,  and  allowing  the  incumbent  strata  to 
crush  and  fall  in  the  exhausted  square,  while  the  general  excavations  of 
the  mine  are  progressing  forward.  In  mountainous  regions,  where  drift 
mining  is  practiced,  and  the  waters  of  the  mine  discharge  themselves, 
this  system  is  capable  of  general  application.  It  is  often  practiced  with 
success  in  deep  shafts  whose  lower  strata  are  comparatively  free  from 
water.  Its  advantages  are  a  greater  acreage  of  coal  than  in  working  to 
the  boundary  of  the  mine,  and  then  drawing  pillars. 

4.  By  long-wall;  removing  all  the  coal  as  the  workings  progress  for- 
ward, and  allowing  the  whole  incumbent  strata  to  fall  down  behind  and 
over  the  heads  of  the  miners.  This  is  the  best  system  of  all,  but  is  only 
applicable  to  seams  of  moderate  height  and  with  accompanying  condi- 
tions. 

In  the  first  and  oldest  system  of  mining,  where  all  the  conditions  are 
favorable,  three-fourths  of  the  coal  is  sometimes  mined  out.  A  practice 
in  British  mining  is  to  work  the  rooms  and  cross-cuts  of  the  same  width, 
and  to  leave  the  pillars  in  square  blocks  of  the  width  of  the  rooms.  To 
add  strength  to  the  pillars,  they  are  sometimes  left  diagonally,  like  the 
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blocks  of  a  checker-board.  When  the  workings  are  advanced  forward  to 
the  boundary  of  the  mine  the  workmen  withdraw  their  tools,  no  attempt 
being  made  for  the  recovery  of  any  part  of  the  coal  left  standing.  In 
mines  where  the  conditions  are  less  favorable,  the  pillars  are  left  of 
greater  thickness  and  strength  in  working  forward,  and  after  all  the 
rooms  are  worked  out  they  are  pared  down  or  winged,  until  a  crush 
comes  on  and  overruns  the  whole  mine.  This  system  has  now  very  gen- 
erally gone  out  of  practice,  and  prevails  only  in  regions  where  coal  is 
accessible  by  drift  openings,  and  where  coal  lands  are  abundant  and 
cheap. 

The  second  system,  of  working  with  pillars  of  extra  strength  and  size, 
withjthe  object  of  attacking  and  removing  them  after  the  rooms  are  all 
advanced  to  the  boundary  of  the  field,  is  also  fast  giving  way  before  more 
approved  methods.  In  working  over  large  areas,  where  the  pillars  have 
to  stand  for  a  series  of  years,  it  frequently  happens,  particularly  with 
coal  of  a  soft  and  free  nature,  or  where  the  floor  is  soft  and  yielding,  that 
some  part  of  the  mine  gives  way,  producing  a  crush  or  creep.  Or,  if  the 
pillars  stand  firm  till  they  are  attacked  in  working  home,  part  of  the 
mine,  during  their  removal,  is  generally  overrun  to  a  greater  or  less 
extent.  Besides,  long- standing  pillars  never  produce  as  good  coal  as 
those  of  recent  construction.  Under  the  most  favorable  circumstances 
there  is  a  great  waste  in  mining  in  the  second  as  well  as  the  first  system. 

The  system  of  working  by  panels  or  squares  was  devised  about  the 
year  1830,  by  John  Buddie,  of  Wallsend,  England,  to  whom  the  Britiefh 
nation  is  indebted  for  a  number  of  valuable  mining  improvements.  In- 
stead of  carrying  forward  the  workings  to  the  boundary  of  the  mine  be- 
fore attacking  the  pillars,  as  practiced  in  the  ordinary  method,  Mr.  Bud- 
die laid  out  the  workings  in  this  new  system  in  quadrangular  panels, 
each  panel  covering  ten  or  twelve  acres  of  ground  and  including  sixteen 
rooms,  and  leaving  on  all  sides  of  the  square  a  solid  wall  or  pillar  of  coal 
of  varying  thickness,  according  to  the  depth  and  nature  of  the  overlying 
rocks,  and  the  powers  of  resistance  of  the  coal  and  floor  of  the  mine. 
Air-ways  and  hauling  roads  were  cut  through  the  panel  walls  at  proper 
intervals,  and  the  rooms  started  off"  from  the  inner  parallel  gallery  were 
advanced  on  the  face  or  the  rise  of  the  coal  till  they  reached  the  extrem- 
ity of  the  square,  when  the  pillars  were  attacked  and  withdrawn,  and 
the  superincumbent  strata  allowed  to  close  in. 

The  panel  system  is  modified  in  difierent  mining  regions  in  accordance 
with  varying  conditions.     Where  the  mines  are  level-free  and  the  cover 
of  the  coal  is  light,  the  rooms  may  be  made  larger  and  the  pillam 
panel  walls  smaller,  and  where  there  is  no  discharge  of  inflammabll 
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if  a  vigorous  ventilation  prevails,  there  may  be  no  occai^on  to  make 
cross-cuts  or  thirlings  for  air,  every  seventy  or  eighty  feet  apart.  In 
shallow  shaft  mines,  however,  where  a  break  in  the  rocks  of  an  exhausted 
panel  might  cause  such  an  inflow  of  surface  water  as  to  overpower  the 
capacity  of  the  pumps,  prudence  would  suggest  advancing  to  the  bound- 
ary of  the  field  before  the  attack  was  made  on  the  pillars. 

As  the  sole  object  in  leaving  pillars  in  every  system  of  pillar-working 
a  mine,  is  to  prevent  a  crush  or  creep  of  the  workings,  these  supports 
should  invariably  be  made  of  extra  strength  and  thickness;  not  with 
the  view  alone  of  supporting  the  mine  as  the  workings  progress  forward, 
but  to  prevent  the  possibility  of  a  crush  or  creep  extending  over  the 
pillars,  after  part  of  the  mine  becomes  weakened  by  their  partial,  with- 
drawal. While  the  nature  of  the  coal,  and  of  the  roof  and  floor  of  the 
mine,  vary  greatly  in  different  coal  regions,  requiring  larger  or  smaller 
pillars,  according  to  the  accompanying  conditions,  a  mistake  can  scarcely 
be  made  on  the  side  of  amplitude  in  the  mine  supports.  On  the  other 
hand,  crushed  and  lost  coal,  dilapidated  roads,  closed  air-courses,  the  con- 
traction of  the  productive  power  of  the  mine,  and  an  everlasting  expense 
for  repairs,  are  the  sure  accompaniments  of  weak  pillars  in  the  later 
stages  of  mining.  In  deep  mines,  to  reach  the  coal  of  which  an  enor- 
mous outlay  in  sinking  is  required,  the  precaution  of  leaving  strong 
pillar  supports  is  now  seldom,  perhaps  never,  neglected.  In  the  Monk- 
wearmouth  pit,  in  England,  upwards  of  eighteen  hundred  feet  in  perpen- 
dicular depth,  four-fifths  of  the  coal  is  left  in  pillars  in  the  first  working, 
but  nine-tenths  of  the  whole  is  sought  to  be  recovered  in  working  back- 
ward. 

No  rule  can,  however,  be  laid  down  as  to  the  proper  size  of  pillars  and 
the  width  of  rooms  in  any  system  of  mining  coal  by  pillar  workings,  as 
the  conditions  and  circumstances  of  the  various  districts  are  so  different. 
Even  in  the  same  district,  and  in  the  same  seam  of  coal,  these  conditions 
vary  greatly.  In  one  region  the  coal  is  soft  and  friable,  and  disposed  to 
crumble  and  fly  off  at  the  pillars,  as  soon  as  they  become  exposed  to  any 
crushing  weight;  in  another  region,  tlie  coal  is  hard  and  compact,  and 
the  pillars  of  the  mine  are  capable  of  powerful  resistance.  In  some 
mines  the  roof  is  soft  and  brittle,  invariably  forbidding  wide  workings ; 
in  others,  the  roof  and  coal  are  hard  and  strong,  but  the  bottom  is  soft 
and  yielding,  and  the  pillars,  if  left  too  weak,  sooner  or  lat«r  sink  into  the 
floor,  producing  a  creep  which  overruns  the  mine.  The  deeper  the  mine 
is  sunk  from  the  surface,  or  the  thicker  the  cover  over  the  coal,  the 
greater  is  the  crushing  weight  to  which  the  pillars  are  exposed.  Leav- 
ing large  pillars  in  a  mine  entails  additional  expense  in  advancing  the 
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workings,  because  the  narrow  work  of  entry  driving  must  in  all  casesJJIe 
paid  extra;  hence  there  is  a  temptation  to  make  the  pillars  too  small, 
for  the  sake  of  immediate  returns. 

Mr.  Dunn,  in  his  "  Working  and  Winning  of  Collieries,"  gives  the  fol- 
lowing general  table  for  increase  in  pillars,  in  proportion  to  the  increas- 
ing thickness  of  overlying  strata.  In  the  table  the  rooms  are  supposed 
to  be  five  yards  wide,  and  the  cross-cuts  two  yards  wide : 


Fathoms. 

Size  of  piUars 
in  yards. 

Proi)()rtion 
in  piUara. 

1       Fathoms. 

1 

Size  of  piUars 
in  yards. 

Proportion 
in  piUars. 

20 

20  by    5 

.41 

180 

26  by  14 

.69 

40 

20  by    6 

.50 

200 

26  by  16 

.71 

GO 

22  by    7 

..^»2 

!              220 

1 

28  by  18 

.73 

80 

22  by    8 

.57 

240 

28  by  20 

.75 

100 

22  by    9 

.59 

200 

30  by  21 

.77 

120 

22  by  12 

.61 

280 

30  by  22i 

.78 

140 

20  by  15 

.63 

300 

30  by  24 

.79 

160 

28  by  16 

.66 

In  Wcarmouth. 

1 

40  by  29 

.80 

Coal  seams  are  generally  divided  and  intersected  at  short,  regular  inter- 
vals by  partings  or  cutters,  called  face  and  butt  slips,  which  cross  each 
other  at  right  angles  like  latitude  and  longitude  lines.  In  working  by 
pillars  and  rooms,  if  the  seam  of  coal  to  be  won  lies  in  the  ground  in  a 
comparatively  flat  or  level  j^osition,  and  the  conditions  of  mining  will 
admit  it,  the  main  galleries  are  driven  forward  along  the  face-slips  of 
the  coal,  and  a  series  of  galleries,  each  from  three  hundred  to  six  hun- 
dred feet  apart,  according  to  the  varying  circumstances  and  conditions  of 
different  mining  regions,  are  struck  oft*  from  both  sides  of  the  main  gal- 
leries, and  driven  along  the  line  of  direction  of  the  butts,  or  end-slips  of 
the  coal.  The  rooms  are  struck  off  from  the  butt  entries,  and  are  ad- 
vanced in  parallel  lines  along  the  face  of  the  coal,  a  pillar  of  coal  being 
left  between  each  room  for  the  support  of  the  superincumbent  rocks. 
Where  the  coal  bed  dips  in  the  direction  of  the  face  of  the  coal,  the  main 
entry  is  worked  to  follow  a  level  course,  without  regard  to  other  condi- 
tions, but  an  aim  is  always  made  to  drive  the  side  entries  on  the  butts, 
and  to  work  the  rooms  on  the  face,  as  the  coal,  in  nearly  all  cases,  is  easier 
mined  on  the  face. 

In  general  cases  the  entries  of  a  mine,  side  and  butt  alike,  are  cut  very 
narrow,  generally  about  eight  feet  wide,  to  give  security  to  the  roof  and 
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strength  to  the  mine;  but  there  is  very  great  diversity  in  different  re- 
gions as  to  the- width  of  the  rooms  and  the  thickness  and  size  of  the  pil- 
lars. Rooms  vary  from  twelve  to  forty  feet  in  width,  and  pillars  from  six 
to  forty,  and  even  sixty  feet  in  width,  according  to  the  depth  of  the  su- 
perincumbent rocks,  the  nature  of  the  roof,  the  power  of  resistance  of 
the  pillars,  and  the  character  of  the  coal  floor. 

In  the  long- wall  system  of  mining,  all  the  coal  is  cut  away  as  the  work- 
ings extend  progressively  forward;  but  this  plan  is  limited  to  circum- 
stances. Wherever  the  conditions  exist  favoring  this  method  of  mining, 
it  should  be  preferred  to  all  otners.  The  late  Mathias  Dunn,  British 
Inspector  of  Mines,  gives  the  following  conditions  under  which  the  long- 
wall  system  may  be  adopted  : 

"1.  If  the  coal  be  thin,  hard,  and  capable  of  bearing  pressure,  or  the  top  and  bottom 
be  soft,  requiring  a  considerable  (quantity  of  cutting  for  the  necessary  tram  height. 

"2.  K  band  or  rubbish  be  mixed  with  the  coal,  requiring  to  be  stowed  underground, 
so  as  to  furnish  a  cheap  and  plentiful  8upi>ly  of  debris  for  filling. 

"3.     If  the  distance  from  the  shaft  to  the  boundary  line  be  limited. 

"4.     If  the  roof  be  free  from  water,  and  the  workings  clear  of  buildings,  rivers,  et<3. 

"5.  If  the  roof  contain  ironstone,  to  be  worked  with  the  coal,  thereby  producing 
much  refuse,  or  if  it  be  so  soft  and  brittle  that  it  will  not  stand  for  ordinary  pressure. 

"Under  these  and  many  other  circumstances  the  long-wall  system  may  he  recom- 
mended. There  may,  however,  l>e  objections,  rendering  such  workings  imi>racticable, 
viz: 

"  1.  If  the  workings  produce  a  considerable  quantity  of  inflammable  gas,  either  from 
the  seam  itself  or  from  some  sui)erior  seam. 

**2.  If  the  roof  contains  water,  the  letting  down  of  which  would  spoil  the  tram- ways 
or  overpower  the  engine  and  pumps. 

"3.  If  the  coal  be  so  near  the  surface  that  the  long- wall  workings  would  have  the 
effect  of  damaging  buildings. 

"4.  If  the  cuttings  of  the  roof  or  floor  for  height  are  so  soft  or  friable  that  they 
would  not  be  sufficient  to  support  the  roads,  in  which  case  the  expense  of  setting  addi- 
tional props  or  obtaining  other  material  may  exceed  the  value  of  the  coal,  or  its  cost  by 
another  system. 

"5.  If  the  seam  be  deep,  and  from  its  thinness  suitable  for  long-wall,  yet  the  smaU 
quantity  ordinarily  producible  from  one  establishment  may  render  its  workings  un- 
profitable; or,  in  other  words,  the  maintenance  of  expensive  roads  or  the  number  of  pits 
required  Inay  not  lie  repaid  by  the  working  thereof." 

The  system  of  long-wall  working  is  very  largely  followed  in  Scotland, 
fully  fifty-five  per  cent,  of  all  the  coal  raised  in  that  country  being  got 
on  the  long-wall  method.  In  Shropshire,  Derbyshire,  and  Leicestershire, 
and  several  other  mining  regions  of  England,  it  is  the  favorite  manner 
of  mining.  It  is  also  adopted  in  many  of  the  mines  of  South  Wales, 
and  is  extensively  practiced  in  Belgium  and  Saxony,  on  the  continent 
of  Europe. 
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To  obtain  the  full  benefit  of  working  out  coal  by  the  long- wall  system, 
the  line  of  direction  of  the  wall-faces  should  be  at  right  angles  with  the 
face-slips  of  the  coal  seam.  Under  ordinary  circumstances,  the  coal  never 
works  as  well  when  the  walls  are  advanced  on  any  other  course.  In  deep 
mines,  however,  when  the  bod  of  coal  is  very  tender,  the  heavy,  overly- 
ing pressure  breaks  up  the  coal  too  fine  in  working  forward  on  the  face, 
and  better  results  are  obtained  by  advancing  the  walls  on  the  butts. 

Seams  of  coal  which  have  bands  of  slate  running  through  the  body  of 
the  coal,  or  have  a  *' falling"  of  shale,  which  comes  down  as  the  coal  is 
mined  out,  are  best  adapted  for  long- wall,  as  this  refuse  material  alike 
serves  for  stowing  away  in  the  gob-waste  and  for  building  the  pack- walls 
for  the  maintenance  of  the  roads. 

In  laying  out  the  workings  of  a  mine  on  the  long-wall  method,  a  strong, 
square  pillar  of  coal  is  left  around  the  bottom  of  the  pit,  to  preserve  the 
shaft  from  becoming*  involved  in  the  break  of  the  stata  which  follows 
the  removal  of  the  coal.  Double  entries  are  then  advanced  forward  on 
both  sides  of  the  shaft,  and  on  the  butts  of  the  coal,  if  the  conditions 
will  admit  of  it;  if  not,  on  a  water-level  line.  The  lower  entry  serves 
for  a  permanent  air-way;  the  walls  are  struck  off  from  the  upper  one, 
and  are  advanced  upon  the  face  of  the  coal,  one  wall  following  the  other 
in  echelon,  and  having  each*  a  loose  end.  The  width  of  the  walls  are 
various,  to  suit  varying  conditions,  but  they  generally  range  from  twelve 
to  forty  yards.  In  some  mines  there  is  a  wall-face  of  three  or  four  hun- 
dred yards  extended  in  a  straight  line;  and  sometimes  a  line  of  face  is 
formed  like  the  arc  of  a  circle.  The  general  plan,  however,  is  to  advance 
the  walls  in  echelon. 

The  roads  of  the  mine,  which  are  made  from  six  to  eight  feet  \^ide,  are 
maintained  by  building  pack-walls  on  each  side  of  tne  road.  The  ma- 
terial for  this  purpose  is  got  out  of  the  roof  or  floor.  The  refuse  coal  and 
ddnis  of  the  seam,  such  as  clay  partings  and  dirt  bands,  are  thrown  back 
in  the  gob-waste,  to  receive  and  resist  the  crushed  and  falling  roof  strata. 
In  some  cases,  where  suitable  material  does  not  exist  in  the  mine  for 
building  the  pack-walls,  it  is  brought  down  from  the  surface,  but  this 
adds  greatly  to  the  expense  of  getting  the  coal.  The  thinner  the  seam 
of  coal  is,  and  the  more  refuse  it  makes,  speaking  in  general  terms,  the 
better  it  is  adapted  to  the  long- wall  system  of  mining. 

Care  and  skill  require  to  be  exercised  in  building  the  pack- walls  of  the 
hauling  roads.  If  these  walls  are  not  well  built,  or  if  they  are  construct- 
ed of  material  of  a  soft  and  friable  character,  the  weight  of  the  overlying 
rocks,  during  the  subsidence  of  the  strata,  will  crush  and  squeeze  them, 
and  entail  a  great  expense  in  keeping  up  roads.     Unless  the  mine  is  also 
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kept  running  constantly  and  regularly,  the  roads  are  very  difficult  to 
keep  in  repair,  and  the  wall-faces  become  choked  up  by  the  falling  of 
the  roof. 

In  excavating  the  coal  by  the  long-wall  system,  the  miners  make  it  a 
point  to  have  a  day's  coal  undermined  before  leaving  work  in  the  even- 
ing. During  the  night,  the  undercut  wall-faces,  exi)osed  to  the  weight 
of  the  roof,  loosens  the  coal,  so  that  it  often  falls  down  before  the  workmen 
return  next  morning.  The  new  made  fresh  roof  stands  firm,  supported 
by  a  double  row  of  props  at  the  point  of  the  last  break,  until  a  new  set 
of  props  is  placed  nearer  the  face,  and  the  outer  set  withdrawn,  allowing 
another  break  of  the  overhanging  strata  to  close  down  on  the  gob-waste. 

The  advantages  of  the  long-wall  system  over  any  method  of  working 
by  pillar  and  room,  consist  in  the  extraction  of  the  whole  of  the  coal, 
and  in  the  simplicity  of  the  manner  of  mining,  and  means  of  providing 
and  maintaining  ventilation.  Where  the  mines  are  deep,  and  the  coal 
is  reached  only  by  a  great  outlay  of  money  in  sinking,  this  system  of 
mining,  even  if  it  cost  more,  ton  for  ton,  than  the  common  method  of 
pillar  and  room,  will  save  in  the  end,  in  the  greater  yield  of  coal  to  the 
acre. 

Where  the  ccmditions  are  neither  favorable  to  the  system  of  long-wall 
nor  to  any  general  plan  of  pillar  and  room -working,  as  where  the  seam 
is  soft  and  friable,  and  lies  under  a  deep  and  treacherous  cover,  the  coal 
is  sometimes  recovered  by  driving  forward  the  galleries  of  the  mine  to 
the  boundary  of  the  field,  and  working  backward  towards  the  bottom  of 
the  shaft.  This  plan  entails  a  long  delay,  after  coal  has  been  reached, 
before  any  profits  are  returned  on  the  mining  adventure ;  but  its  advan- 
tages  consist  in  a  thorough  control  over  the  ventilation  of  the  mine,  in 
a  greatly  lessened  cost  in  maintaining  roads,  and  the  avoidance  of  the 
possibility  of  a  crush  or  creep  of  the  workings.  In  working  backward, 
the  long- wall  system  or  a  suitable  plan  of  pillar  and  room  may  be 
adopted.  This  system  of  opening  up  a  mine  is  to  be  commended  above 
any  other,  but  its  failure  to  produce  immediate  returns  will  always  pre- 
vent its  general  application. 

In  Germany  and  other  states  of  continental  Europe,  where  the  min- 
erals are  owned  by  Government,  the  main  object  considered  in  the  devel- 
opment of  the  i)roperty  is  the  greatest  possible  extraction  of  the  mineral 
treasures  of  the  earth.  In  Great  Britain,  where  the  owners  of  coal  and 
other  mineral  property  seldom  operate  the  mines  themselves,  but  lease 
to  companies,  care  is  taken  by  the  owners,  in  drawing  up  leases,  to  pre- 
vent any  useless  waste  of  coal  by  bad  working ;  and  the  mining  viewer, 
employed  by  the  land  owner,  appears  in  the  same  relation  as  the  Grovern- 
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merit  inspector  on  the  Continent.  In  the  United  States,  however,  the 
minerals  and  land  both  are  almost  always  owned  by  the  mining  opera- 
tors ;  and  as  mineral  property  is  cheap  and  abundant,  the  great  object  is 
to  mine  out  the  best  coals  in  the  cheapest  manner  possible,  without  re- 
gard to  ultimate  consequences.  As  a  consequence,  we  are  wasting  our 
valuable  mineral  treasures  in  a  most  shameful  manner. 

Gases  of  Coal  Mines. — Mines  which  are  shallow,  such  as  drift  mines  or 
shafts  of  less  than  one  hundred  feet  in  depth,  seldom,  if  ever,  give  off 
fire-damp  in  any  alarming  quantity,  it  doubtless  having  escaped  long 
ages  ago  where  the  coal  beds  have  been  laid  bare  by  the  erosions  of  the 
land.  It  is  generally  met  with  in  greatest  abundance  in  shafts  ranging 
from  six  hundred  to  twelve  hundred  feet  in  depth.  It  frequently  escapes 
in  the  form  of  blowers,  which  produce  a  hissing  noise,  and  which,  when 
ignited,  burn  like  a  long  blow-pipe.  As  it  exists  in  a  highly  compressed 
state,  being  pent  up  by  the  counterpoising  pressure  of  the  atmosphere, 
any  lightening  of  atmospheric  pressure,  as  indicated  by  the  fall  of  the 
barometer,  is  a  sure  presage  of  an  unusual  flow  of  gas. 

As  wherever  the  fire-damp  accumulates  to  the  point  of  an  explosive 
mixture  a  naked  light  can  not  be  used  amongst  it,  several  ingenious 
methods  have  been  devised  to  light  the  workings  of  mines  without  pro- 
ducing an  explosion  of  firedamp.  In  the  early  ages  of  mining,  when 
the  miner  ventured  only  a  few  hundred  feet  into  the  bowels  of  the  earth, 
the  reflection  of  the  sun's  rays,  by  means  of  a  mirror,  was  practiced  to 
throw  forward  light.  The  steel  mill,  invented  by  James  Spedding,  of 
Whitehaven,  in  England,  in  the  year  1775,  was  used  for  many  years. 
This  machine,  which  consisted  of  a  small  iron  frame,  upon  which  two 
wheels  were  mounted,  to  one  of  which  there  was  attached  a  piece  of  flint, 
threw  a  succession  of  sparks  of  fire  during  the  revolution  of  the  wheels, 
and  yielded  a  miserable  glimmer  of  light.  It  required  one  man  to  ope- 
rate the  mill  to  give  light  to  a  single  workman,  and  sometimes  ex- 
plosions of  the  inflammable  air  occurred  from  the  flying  sparks.  Since, 
however,  no  better  means  were  known  of  lighting  the  underground 
workings  in  an  explosive  mixture  of  fire-damp,  this  machine  was  in  very 
general  use  until  the  discovery  of  the  safety-lamp,  by  Sir  Humphrey 
Davy,  in  the  year  1816. 

In  1812,  in  consequence  of  a  dreadful  explosion  of  fire  damp  which 
occurred  at  the  Felling  colliery,  in  England,  by  which  ninety-two  human 
beings  were  scorched  and  suffocated  to  death,  a  society  of  gentlemen  was 
organized  for  the  purpose  of  instituting  inquiries  into  the  causes  of  coal 
mine  accidents.  The  meritorious  exertions  of  this  association  attracted 
the  attention  of  Sir  Humphrey  Davy,  and  in  1815  he  visited  the  coal 
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mines  of  the  Newcastle  field,  where  he  was  introduced  to  John  Buddie, 
the  ablest  mining  superintendent  of  his  day.  Mr.  Buddie  collected  vari- 
ous specimens  of  the  fire-damp  from  the  mines,  and  sent  them  to  Sir 
Humphrey,  in  London.  After  a  series  of  elaborate  investigations,  Davy 
made  the  discovery  that  flame  would  not  pass  through  small  tubes  of 
wire  gauze  containing  twenty-eight  holes  for  each  inch  in  length,  or 
seven  hundred  and  eighty-four  apertures  to  the  square  inch.  He  then 
inclosed  a  small  oil  lamp  in  a  cylinder  of  wire  gauze,  and  presented  it  as 
a  gift  to  the  miners  of  Great  Britain.  Mr.  Buddie  and  other  mining 
engineers  immediately  put  its  security  principles  to  the  most  searching 
practical  tests.  In  a  letter  complimenting  Sir  Humphrey  on  the  discov- 
ery, Mr.  Buddie  said: 

"Besides  the  facilities  offered  by  this  invention  for  the  working  of  coal  mines  abound- 
ing in  fire-damp,  it  has  enabled  the  directors  and  superintendents  to  ascertain  with  the 
utmost  precision  both  the  iiresence,  the  quantity,  and  correct  situation  of  the  gas.  In- 
stead of  creeping,  inch  by  inch,  with  a  candle,  as  is  usual,  along  the  galleries  of  a  mine 
suspected  to  contain  tire-damp,  in  order  to  ^certain  its  presence,  we  walk  boldly  forward 
with  the  safety-lamp,  and  with  the  utmost  confidence  prove  the  actual  state  of  the  mine. 
By  observing  attentively  the  several  appearances  upon  the  Hame  of  the  lamp,  in  an  ex- 
amination of  this  kind,  the  causes  of  accidents  which  happened  to  the  most  experienced 
and  cautious  miners  is  completely  developed,  and  this  has  hitherto  been  in  a  great  meas- 
ure matter  of  mere  conjee* ture. 

"It  is  not  necessary  that  I  should  enlarge  on  the  national  a<l vantages  which  must  re- 
sult from  an  invention  calculated  to  prolong  our  supply  of  coal,  because  I  think  they 
must  be  obvious  to  every  reflecting  mind.  But  I  can  not  conclude  without  expressing 
my  highest  admiration  for  those  talents  which  have  developed  the  jiropei-ties  and  con- 
trolled the  power  of  one  of  the  most  dangerous  elements  which  human  euteri)rise  has 
hitherto  had  to  encounter." 

Sir  Humphrey  was  complimented  on  all  hands.  In  March,  1816,  he 
received  as  a  gift  an  elegant  service  of  plate  from  the  coal  mine  proprie- 
tors of  the  Newcastle  coal  field,  and  w^as  at  the  same  time  the  recipient 
of  a  public  address,  of  which  he  was  very  proud,  by  the  working  miners, 
thanking  him,  in  behalf  of  themselves  and  their  families,  for  a  discov- 
ery tending  to  the  preservation  of  their  lives.  In  1825  he  also  received 
from  the  Emperor  Alexander,  of  Russia,  in  compliment  of  his  invention, 
a  superb  silver  case  standing  on  a  circular  tray  enriched  with  medallions, 
and  on  the  cover  there  was  a  figure  representing  the  God  of  Fire  weep- 
ing over  his  extinguished  torch. 

After  the  discovery  of  the  safety-lamp,  many  mines  which  had  been 
abandoned  on  account  of  the  flow  of  fire-damp  were  reopened,  and  mil- 
lions of  tons  of  coal  recovered. 

George  Stephenson,  the  celebrated  engineer,  invented  his  safety-lamp, 
the  "Geordie,"  about  the  same  time  as  Davy,  and  contested  with  Sir 
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Humphrey  for  priority  of  invention,  but  the  credit  was  awarded  to  Davy. 
It  appears  that  these  two  men,  unknown  to  each  other,  had  arrived  at 
the  same  results.  Stephenson's  lamp  had  both  gauze  and  glass  around 
the  flame,  and  possessed  one  advantage  over  that  of  Davy's — it  became 
instantly  extinguished  when  the  gas  was  fired.  In  the  hands  of  inex- 
perienced fire-viewers,  and  in  mines  where  safety-lamps  have  to  be  ex- 
clusively used,  the  *'  Geordie  "  is  preferred  to  the  "  Davy,"  as  being  the 
safer  lamp  of  the  two;  but  for  detecting  the  presence  of  fire-damp,  the 
"  Davy  "  is  regarded  by  the  ablest  practical  engineers  as  th6  best  lamp 
yet  invented.  Mr.  Stephenson  was  rewarded,  like  Davy,  with  suitable 
presents  and  public  thanks ;  and  though  he  failed  to  establish  priority 
of  discovery,  the  fact  that  he  had,  without  any  chemical  knowledge 
whatever,  and  with  scarcely  any  education,  arrived  at  the  same  results 
as  the  distinguished  chemist,  was  recognized  and  appreciated  throughout 
the  United  Kingdom.  Mr.  Stephenson  thus  explains  the  manner  by 
which  he  arrived  at  this  discovery : 

"I  was  iu  the  habit  of  making  experimonta  upon  blowers,  and  found  that  when  they 
were  lighted,  and  a  number  of  candles  held  to  the  windward  of  the  lighted  blowers,  the 
blowers  were  put  out  by  the  burned  air  which  was  carried  ^towards  them.  Hence  I  con- 
ceived that  if  a  lamp  could  be  made  to  contain  the  burned  air  above  the  flame,  and  to 
permit  the  lire-damp  to  come  in  below  in  a  small  quantity,  to  be  burnt  as  it  came  in,  the 
burnt  air  would  prevent  the  passing  of  explosion  upwards,  and  the  velocity  of  the  cur- 
rent would  also  prevent  it  passing  downwards." 

When  a  Davy's  safety-lamp  is  brought  in  contact  with  an  explosive 
mixture  of  fire-damp,  the  gas  explodes  inside  of  the  lamp,  but  does  not 
ignite  the  gas  outside,  because  the  flame  inside  of  the  cylinder  is  unable 
to  pass  through,  as  the  wires  of  the  cylinder  cool  the  burning  flame 
sufficiently  to  prevent  it  from  setting  fire  to  the  inflammable  air  outside. 
The  burning  gas  inside  of  the  cylinder,  however,  were  the  safety-lamp 
allowed  to  remain  among  the  fire-damp,  would  soon  heat  the  wires  red 
hot  and  burn  them  through,  when  an  explosion  would  follow.  A  current 
of  inflammable  air,  moving  at  the  rate  of  seven  feet  per  second  against 
a  safety-lamp  standing  stationary,  will  also  cause  an  explosion.  Hence 
it  will  be  seen  that  absolute  safety  is  not  attained  by  this  invention.  On 
the  contrary,  more  men  have  been  destroyed  by  explosions  of  fire-damp 
since  the  discovery  of  the  safety-lamp  than  ever  before.  The  lamp  has 
in  many  cases  been  taken  for  license  to  neglect  the  ventilation — the  best 
safeguard  of  all — and  miners  continue  to  tamper  with  it,  notwithstand- 
ing the  well-known  danger  and  the  most  severe  pains  and  penalties  of 
law. 

A  great  number  of  safety-lamps  have  been  patented  since  Davy  and 
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Stephenson  made  their  discoveries.  One  by  Dr.  Clanny,  called  the  "Clan- 
ny,"  is  esteemed  by  fire-viewers,  and  is  in  very  general  use.  In  Belgium 
the  Musseler  lamp  is  the  favorite.  They  are  all  covered  by  the  wire- 
gauze  cylinder.  The  great  objection  to  every  kind  of  safety-lamp  is  the 
feeble  light  they  give,  which  tempts  the  miners  to  take  off  the  top  or 
gauze,  and  risk  the  consequence  of  an  explosion. 

Before  the  discovery  of  the  safety-lamp  the  presence  of  fire-damp  in 
coal  mines  was  ascertained  by  the  miner  creeping  cautiously  forward 
along  the  mine,  holding  a  lamp  or  candle  in  one  hand  and  screening  the 
flame  with  the  two  forefingers  of  the  other,  meantime  keeping  his  eye 
intently  fixed  on  the  top  of  the  light.  As  he  reached  the  explosive  com- 
pound, the  top  of  the  flame  began  to  elongate  and  to  assume  a  color  of 
grayish  blue.  He  stops  at  this  juncture,  and  slowly  raises  his  light  to- 
wards the  roof  where  the  fire-damp  floats.  The  flame  now  elongates  into 
a  sharp  spire,  the  top  changing  from  a  grayish  blue  to  a  pure  fine  blue, 
and  giving  off  minute  luminous  sparks.  This  is  the  extreme  point  of 
danger ;  a  sudden  movement  of  the  body  or  a  quick  lowering  of  the 
lamp  would  cause  an  explosion.  The  miner  lowers  the  lamp  with  great 
caution,  and  extinguishes  the  flame  with  his  thumb  and  finger.  This 
experiment,  termed  "  trying  the  candle,"  was  one  of  extreme  peril,  and 
was  entrusted  only  to  the  more  cool-headed  of  the  miners.  If  the  gas 
was  not  very  copious,  it  was  fired  by  means  of  "  the  firing-line."  A  light 
was  attached  to  the  end  of  a  cord,  that  passed  over  a  wheel  at  the  wall- 
face;  the  light  was  then  drawn  into  the  fire-damp,  while  the  miner  re- 
treated to  a  safe  distance.  Sometimes  the  miner  would  wrap  himself  in 
a  wet  jacket,  and  stretching  himself  flat  on  the  floor  would  raise  his 
light  and  explode  the  gas  over  his  head.  In  France  this  person  was 
sometimes  called  the  penitent,  as  his  head  was  covered  by  a  mask  re- 
sembling a  monk's  cowl,  but  he  was  more  generally  named  the  cannonier 
of  the  mine. 

An  explosion  of  a  large  volume  of  fire-damp  in  a  coal  mine  is  indeed  a 
fearful  catastrophe.  The  mine  may  be  one  thousand  or  one  thousand  five 
hundred  feet  below  the  surface,  its  various  rooms  and  galleries  extending 
several  miles  underground.  Two  or  three  hundred  men  and  boys  are  at 
woTk.  Some  miner  carries  a  naked  lamp  amongst  an  explosive  mixture 
of  inflammable  gas.  A  terrific  explosion  follows.  The  burning  air  rolls 
like  a  tornado  along  the  galleries  of  the  mine,  scorching  every  living 
creature  to  death  within  the  reach  of  the  blast.  The  divisions  of  the 
mine  beyond  the  reach  of  the  fire  are  visited  by  the  force  of  the  explosion ; 
doors  are  broken  to  pieces,  stoppings  are  blown  down,  men  and  horses 
are  dashed  to  the  ground,  the  cages  in  the  shaft  and  even  the  pulley- 
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wheels  are  thrown  high  in  the  air.  The  choke-damp,  the  product  of  the 
explosion,  strides  through  the  mines  and  completes  the  work  of  death. 

Black-damp,  when  it  accumulates  in  a  solid  stratum,  lies  heavily  upon 
the  floor  of  the  mine,  sometimes  for  two  or  three  feet  in  thickness,  while 
the  air  above  may  be  comparatively  pure.  It,  however,  readily  diffuses 
itself  with  the  common  air.  This  gas  has  its  sources  from  the  lungs  and 
bodies  and  excrementitious  deposits  of  men  and  animals,  the  combustion 
of  the  workmen's  lights,  decaying  timber,  explosions  of  blasting-powder, 
and  it  also  exudes  from  the  fissures  of  the  coal,  and  from  the  roof  and 
floor  of  the  mine.  In  its  pure  state  it  is  a  most  deadly  poison,  and  will 
neither  support  light  nor  life ;  but  when  diff*u8ed  with  certain  proportions 
of  atmospheric  air,  human  life  will  exist  for  some  time,  even  where  the 
miners'  lamps  can  not  be  kept  burning.  Carbonic  acid  gas  was  formerly 
called  fixed-air  by  its  discoverer.  Dr.  Black,  of  Edinburgh,  from  its  exist- 
ing 80  copiously  in  limestones  and  other  solid  substances.  In  a  solid  state 
carbon  constitutes  the  diamond;  charcoal  and  anthracite  coal  contain  as 
high  as  ninety  per  cent,  of  carbon. 

This  gas,  difiused  through  the  air  of  coal  mines,  is,  perhaps,  ultimately 
more  dangerous  and  deadly  to  the  miner  than  even  the  fire-damp.  It  is 
insidious  in  its  operations,  and  kills  the  workmen  by  inches.  Its  im- 
mediate efifects  are  headache,  langour,  and  general  depression.  Mines 
which  give  oflf  no  fire-damp  are  generally  in  a  worse  state  of  salubrious- 
ness  than  those  which  yield  inflammable  air.  Where  fire-damp  exists,  a 
sweeping  current  of  air  is  generally  made  to  traverse  the  working-faces 
of  the  mines,  so  as  to  dilute  the  gas  and  render  it  harmless ;  but  where 
black-damp  only  is  generated,  the  main  object  in  too  many  cases  seems 
to  be,  not  to  sweep  the  working-faces  with  a  moving  current  of  fresh  air, 
but  to  provide  just  as  much  ventilation  as  will  preserve  the  workmen's 
lights  from  dying  out.  And  thus  it  is  that,  hourly  plunged  in  a  delete- 
rious atmosphere,  so  many  miners  never  grow  old,  but  die. 

White-damp  is  seldom  met  with  in  coal  mines  from  natural  causes,  and 
is  mainly  produced  from  explosions  of  blasting-powder  and  from  fires. 
When  inhaled,  it  produces  headache,  giddiness,  fainting  fits,  and  in- 
sensibility, even  when  mixed  with  its  own  bulk  of  common  air.  In  an- 
cient times,  when  fires  were  used  in  mines  to  render  the  rocks  brittle, 
the  miners  sufiered  greatly  from  the  effects  of  this  gas.  Agricola,  a  Ger- 
man mining  author,  who  wrote  in  the  year  1556,  describes  at  length  the 
sufferings  of  the  miners,  induced  by  breathing  the  atmosphere  of  mines 
in  which  fires  were  used.  The  men  were  afflicted  with  headaches,  dif- 
ficult breathing,  and  sore  eyes,  and  would  sometimes  fall  back  from  the 
ladders  when  climbing  up  the  shaft  after  the  toils  of  the  day,  overcome 
bf  the  dangerous  emanations  of  the  mines. 
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The  Edinburgh  Review,  in  an  article  on  the  mortality  of  trades  and 
professions,  referring  to  the  diseases  of  the  miners,  says  : 

**  The  miner's  supply  of  oxygen  is  small;  for,  in  all  probability,  the  air  supplied  to  him 
has  to  circulate  many  miles  through  the  mine,  and  to  pass  over  the  excrementitious  de- 
posits of  man  and  horse,  and  the  decaying  wood-work  of  the  mines,  ere  it  finally  reaches 
him  in  enfeebled  streams  in  his  solitary  working  cell.  Long  deprivation  of  solar  light, 
again,  teuds  to  impoverish  his  blood,  to  blanch  him,  in  short,  like  vegetable  products 
similarly  deprived  of  the  light  of  day.  It  is  through  the  lungs,  however,  that  the 
health  of  the  miner  is  principally  attacked.  The  air  of  a  coal  mine,  such  as  it  is,  holds 
a  vast  amount  of  coal-dust  in  mechanical  suspension,  and  this,  as  a  matter  of  course,  is 
constantly  passing  into  the  lungs  of  the  miner.  The  proof  of  this  is  the  so-called  'black 
spit'  of  the  collier,  which,  on  being  subjected  to  the  microscope,  is  found  to  consist  of 
mucous  filled  with  finely  divided  particles  of  coal.  The  permanent  inhalation  of  such 
an  atmosphere  results  in  what  is  termed  the  '  black-lung.'  The  breathing  apparatus  of 
the  collier  becomes  clogged,  in  short,  with  coal-dust,  and  aft«r  death  has  the  appearance 
of  being  dipped  in  ink.  The  presence  of  this  foreign  body  in  the  lungs  leads  to  the 
whole  train  of  pulmonary  diseases.  Asthma,  bronchitis,  and  pneumonia  are  but  too 
frequent,  and  we  are,  consequently,  not  surprised  to  hear  that  the  aggregate  amount  of 
sickness  experienced  by  this  class  for  the  period  of  life  from  twenty  to  sixty  is  ninety- 
five  weeks,  or  sixty-seven  per  cent,  more  than  the  general  average." 

The  more  common  diseases  to  which  miners  are  subject  are,  sub-acute 
rheumatism,  or  chronic  pains  of  the  trunk  and  limbs,  more  particularly 
the  back  and  loins,  and  affections  of  the  chest  and  lungs.  Rheumatic 
complaints  are  induced  by  working  in  water,  or  are  caused  by  sudden 
changes  from  the  mild  temperature  of  the  mine  to  that  of  the  outside  in 
cold  weather ;  and  diseases  of  the  lungs  result  from  breathing  the  foul  air 
of  the  mines.  When  miners  are  attacked  in  their  lungs,  the  shoulders 
rise,  making  the  head  look  like  sinking,  as  in  ordinary  consumption ;  the 
breathing  apparatus  becomes  clogged  up,  and  there  is  expectorated  a 
black  spit,  which  finally  results  in  the  black-lungs,  or  coal-miner's  con- 
sumption. 

Prof.  Graham  examined  the  lungs  of  a  miner,  the  greater  part  of  which 
were  obliterated  with  a  black,  solid  matter  like  lampblack,  and  above  an 
ounce  of  charcoal  was  obtained  out  of  the  mass. 

Dr.  William  Thomson  has  recorded  a  number  of  cases  of  miners*  lungs 
which  were  infiltrated  with  black  matter.  The  following  are  some  of 
the  cases : 

D.  C.  Age  fifty-eight  years;  miner  twelve  years;  lungs  uniformly 
black  and  of  a  carbonaceous  color. 

D.  D.  Age  sixty-two  years;  miner  from  boyhood;  lungs  uniformly 
black,  not  a  vestige  of  natural  color  left ;  refers  his  disease  to  breathing 
an  irrespirable  atmosphere. 

G.  H.  Age  forty-five  years;  lungs  uniformly  deep  black  through  their 
whole  substance,  with  a  density  equal  to  caoutchouc. 
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L.  A.  Age  fifty-four  years;  miner  all  his  life;  whole  lungs  dyed  with 
black  matter. 

**  Although  pathologists  do  not  agree/'  says  Dr.  Hutchiusoii)  '^  about  the  exact  cause 
of  the  origin  of  this  carbonaceous  matter — whether  caused  by  mechanical  inhalation  of 
black  matter,  or  by  a  chemical  action  of  breathing  carbonic  acid  gas,  matters  little  to 
the  miner.  All  agree  that  the  lungs  are  blocked  up  with  carbonaceous  matter — by  pit 
air — by  something  peculiar  to  the  art  of  mining ;  and  all  agree  that  the  more  pure  the 
air  the  more  healthy  the  lungs.  This  allows  me  to  urge  for  more  air  to  circulate,  for 
better  ventilation,  upon  sanitary  grounds  alone." 

Ventilation. — Where  two  shafts  or  other  openings  are  made  into  a  mine 
of  the  same  depth,  and  the  tops  and  bottoms  of  both  are  in  the  same  level, 
there  can  be  no  movement  of  air  in  the  mine,  even  if  the  mine  air  and 
that  of  the  surface  be  of  different  densities,  because  the  pressure  of  the 
atmosphere  in  both  shafts  is  equal ;  but  if  one  of  the  shafts  is  sunk  in 
higher  ground,  and  is  consequently  deeper  than  the  other,  there  is  always 
a  natural  motion  of  the  air,  provided  the  temperature  of  the  mine  and 
that  of  the  surface  is  of  different  densities.  In  winter,  when  the  air  of 
the  mine  is  rarer  and  lighter  than  that  of  the  surface,  the  current  flows 
down  the  lower  opening  and  up  the  higher  one  ;  and  in  summer  these 
conditions  are  reversed,  because  the  cooler  column  of  air  is  then  trans- 
ferred to  the  higher  opening.  At  certain  seasons  of  the  year,  when  the 
atmosphere  above  ground  and  that  of  the  mine  approach  each  other  in 
density,  there  is  again  no  motion,  except  what  may  be  produced  by  the 
action  of  the  cages  in  the  shafts,  or  the  movement  of  the  cars  along  the 
galleries  of  the  mine,  or  the  direction  and  force  of  wind  on  the  surface. 
In  the  language  of  the  miners,  the  "  pits  fight" — the  ventilating  current 
sometimes  going  down  one  shaft,  and  in  a  few  minutes  reversing  itself  and 
going  down  the  other ;  but  in  such  cases  it  is  weak  and  languid,  and 
often  assumes  a  state  of  rest.  The  unassisted  forces  of  nature  at  such 
seasons  of  the  year  are  wholly  insufficient  to  create  a  current  of  air  for  the 
supply  of  even  the  smallest  mines. 

In  very  deep  mines,  where  the  increasing  heat  of  the  rocks  maintains 
the  temperature  of  the  mine  all  the  year  round  above  the  summer  heat 
of  the  surface,  the  natural  flow  of  air  is  constant  in  one  direction,  enter- 
ing the  lower  opening  and  discharging  itself  at  the  higher  one.  It 
is,  of  course,  very  feeble  in  summer  and  very  strong  in  winter.  Het- 
ton  Colliery,  in  England,  has  been  found  to  produce  one  hundred  thousand 
cubic  feet  of  air  per  minute  on  a  cold  winter  day,  by  the  natural  forces. 

The  powers  applied  for  the  purpose  of  creating  and  maintaining  a  coa- 
stant  and  necessary  current  of  air  in  mines  when  the  natural  forces  fai^ 
are  many  and  various.    The  earliest  means  used  for  renewing  the  aii 
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mines,  we  are  imformed  by  Pliny,  was  by  diligently  shaking  a  piece  of 
cloth  at  the  entrance  of  the  mine.  Fans  and  air-pumps  were  in  general  use 
in  Agricola's  time,  and  are  described  at  length  by  that  author.  Some 
of  these  machines  were  capable  of  extracting  the  foul  air  from  passages  a 
quarter  of  a  mile  in  extent.  Waterfalls  were  formerly  employed  in  coal 
mines  to  give  motion  to  the  air.  A  stream  of  water  was  poured  into  the 
downcast  shaft,  but  as  it  had  to  be  pumped  out  again  it  was  let  on  very 
sparingly,  and  was  a  very  expensive  method.  Steam  jets  were  proposed 
by  Sir  Goldsworthy  Gurney,  in  the  year  1848,  and  for  a  number  of  years 
after  were  in  high  favor,  as  the  danger  in  fiery  mines  of  an  explosion  of 
fire-damp  was  avoided  by  the  foul  return  current  passing  over  the  furnace, 
and  they  were  believed  also  to  produce  better  results  than  the  furnace. 
But  after  an  elaborate  series  of  experiments,  instituted  by  some  of  the 
ablest  mining  engineers  of  Great  Britain,  they  were  found  to  be  greatly  in- 
ferior to  the  furnace  as  a  ventilating  ix)wer,  and  are  now  very  generally 
gone  out  of  practice.  Since  the  introduction  of  steam-pumps  to  discharge 
the  waters  of  mines,  exhaust  steam  is  frequently  used  to  promote  a  cur- 
rent of  air,  but  although  wholly  inadequate  to  produce  a  vigorous  ventil- 
ation, it  is,  in  shallow  mines,  a  great  auxiliary  to  the  furnace,  and  can 
be  applied  without  any  expense  whatever. 

Exhaust  fans  have  long  been  the  favorite  ventilating  power  on  the  Con- 
tinent of  Europe,  and  they  are  now  coming  into  practice  in  England  and 
the  United  States.  In  Belgium  the  law  forbids  the  use  of  a  furnace  in  a 
fiery  mine,  and  since  the  passage  of  the  mines  inspection  law  of  Penn- 
sylvania, which  followed  the  Avondale  catastrophe,  the  fan  has  become 
quite  a  favorite  in  the  anthracite  coal  region.  This  accident,  by  which 
one  hundred  and  nine  human  beings  lost  their  lives,  resulted  from  the 
furnace  setting  fire  to  the  wooden  structures  in  and  on  top  of  the  shaft. 
The  "  Ventilation  Act  "  provides  that  "  the  ventilation  may  be  produced 
by  blowing-engines,  air-pumps,  forcing  or  suction  fans  of  suflicient  ca- 
pacity and  power,  or  other  suitable  appliances,  so  as  to  produce  and  in- 
sure constantly  an  abundant  supply  of  fresh  air  throughout  the  entire 
mine ;  but  in  no  case  shall  a  furnace  be  used  in  a  mine  where  the  breaker 
and  shute  buildings  are  built  directly  over  and  covering  directly  the  top 
of  the  shaft."  GuibaFs  fan  is  preferred  to  all  others.  It  is  generally 
made  from  fifteen  to  thirty  feet  in  diameter,  and  from  six  to  twelve 
feet  wide,  according  to  the  requirements  of  the  mine.  It  is  inclosed  in 
a  case,  having  a  stack  from  twenty  to  thirty  feet  long,  extending  upward. 

One  of  the  largest  mine  ventilators  in  the  world  is  a  Guibal  fan,  forty- 
five  feet  in  diameter  and  twelve  feet  face,  at  the  Usworth  Colliery,  near 
Newcastle-on-Tyne.  This  fan  runs  about  forty  revolutions  per  minute, 
and  is  said  to  circulate  two  hundred  thousand  to  two  hundred  and  fifty 
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thousand  cubic  feet  of  air  per  minute.  It  is  driven  by  two  first  motion 
engines,  thirty-six-ineh  diameter  cylinders,  three  feet  stroke.  The  up- 
cast shaft  is  about  ten  feet  in  diameter,  and  six  hundred  feet  deep.  The 
workings  in  three  seams  are  ventilated  through  it.  The  output  of  the 
Usworth  Colliery  is  one  thousand  five  hundred  tons  per  day.  The  mines 
are  very  extensive.  All  the  underground  haulage  is  performed  by  ma- 
cinery.  Two  of  the  three  seams  are  worked  on  the  board  and  pillar  sys- 
tem ;  the  other  is  worked  on  the  long-wall  plan. 


The  Guibal  fan  at  St.  Hilda's  Colliery,  South  Shields,  lately  construct- 
ed, is  the  largest  fan  of  the  kind  yet  erected  in  England;  its  diameter 
being  fifty  feet,  and  its  width  twelve  feet.  The  patentee,  Mr.  Morrison. 
engaged  to  produce  a  sufficient  ventilation  for  those  extensive  works,  the 
Harton  and  St.  Hilda's  Colliery,  by  the  action  of  this  great  fan,  with  a 
speed  of  twenty-eight  revolutions  per  minute.-  It  is  found,  however,  that 
with  a  speed  of  twenty-two  revolutions  per  minute  the  ventilation  is 
amply  sufficient  for  the  purpose,  and  a  much  larger  quantity  of  air  is 
circulated  at  that  speed  than  was  formerly  got  by  the  furnaces.  As  the 
fan  can  be  worked  up  to  fifty  revolutions  per  minute,  the  quantity  of  air 
can  be  greatly  increased  should  any  emergency  arise  to  make  it  neces- 
sary to  work  at  greater  speed. 

The  Lenielle  and  Fabry  fans  are  used  in  many  mines  in  France  and 
Ciermany,  and  Nixon's  and  Struve's  ventilating  pumps  are  at  work  in 
England  and  South  Wales;  but  one  serious  fault  to  all  mechanical  ven- 
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this  is  considered  by  many  able,  practical  men  a  fatal  objection,  becaaae 
the  stoppage  of  the  ventilating  currents,  even  for  a  few  minutes,  would 
flood  the  workings  with  gas,  and  imperil  the  lives  of  the  whole  under- 
ground population.  For  shallow  mines,  however,  and  mines  which  give 
off  no  inflammable  gaa,  the  fan  is  the  best  ventilating  power  in  use. 


The  furnace  has  long  been  the  favorite  ventilating  power  in  Great 
Britain  and  the  United  States,  by  reason  of  its  simplicity  and  certainty. 
It  is  most  effective  in  deep  mines,  because  its  power  depends  upon  the 
amount  of  heat  communicated  to  the  air,  and  the  longer  the  column  of 
heated  air  there  is  in  a  shaft,  the  greater  the  velocity  of  the  ventilating 
current  becomes.  This  practical  fact  is  not  as  well  understood  among 
practical  men  as  it  should  be,  and  many  a  shallow  mine  is  poorly  ven- 
tilated, because,  in  addition  to  the  physical  imperfections  of  a  shallow 
shaft,  there  is  added  a  correspondingly  small  furnace.  Mr.  J.  .1.  Atkin- 
son, in  his  practical  treatise  on  the  general  principles  of  ventilation, 
says:  "Where  furnaces  arc  used  to  produce  ventilation,  the  deeper  the 
upcast  shaft  the  better;  because  this  gives  rise  to  a  longer  upright 
column  of  hot  air,  and  so  causes  a  greater  ventilatinu  pressure,  and,  con- 
sequently, a  brisker  ventilation.  Furnaces  are  not  well  suited  for  caus- 
ing ventilation  in  shallow  mines  for  this  reason,  and  sometimes  machines 
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are  fixed  up  at  the  top  of  the  pit  to  pump  the  air  through  the  mine. 
These  machines,  for  the  most  part,  exhaust  the  air  of  the  upcast  shaft, 
and  the  pressure  of  the  denser  air  in  the  other,  or  downcast  shaft,  causes 
the  current.  Such  a  machine,  like  a  furnace,  acts  by  rendering  the  up- 
cast column  of  air  lighter,  bulk  for  bulk,  than  the  air  in  the  downcast." 
The  proper  place  for  the  ventilating  exhaust-fan  is  at  the  top  of  the 
upcast  shaft ;  while  the  proper  place  for  the  furnace  is  at  the  bottom  of 
the  upcast  shaft.  Furnaces  are  sometimes  placed  on  the  top,  but  it  is  a 
mistake,  no  matter  how  limited  the  requirements  of  the  mine  may  be. 
The  best  place  for  the  furnace  is  back  from  the  bottom  of  the  upcast  one 
hundred  or  one  hundred  and  fifty  feet,  so  as  to  avoid  the  danger  of  set- 
ting the  wood-work  of  the  shaft  on  fire.  Many  a  fatal  mining  catastrophe 
has  been  caused  by  the  too  close  proximity  of  the  furnace  to  the  wood- 
work of  the  upcast,  of  which  the  Avondale  horror  may  be  cited.  The 
passage-way  from  the  furnace  to  the  air-shaft  should  be  made  to  slant 
upwards,  if  it  can  be  done,  and  should  be  of  the  same  area  as  the  air- 
shaft,  and  both  should  be  proportioned  to  the  size  of  the  furnace.  A 
large  furnace  and  upcast  shaft,  with  harrow  air- ways,  or  spacious  air- 
ways with  a  small  furnace  and  upcast,  can  not  produce  good  results. 


FURNACK. 


Where  the  air-courses  are  of  thirty-six  feet  of  sectional  area,  the  fur- 
nace should  be  at  least  six  feet  wide  and  three  feet  high  above  the  bars. 
A  wide  furnace  will  do  better  service  than  a  high  one  of  the  same  sec- 
tional area,  because  it  admits  of  a  thin  fire,  which  more  effectually  heats 
the  passing  column  of  air.  It  is  not  necessary  that  the  upcast  shaft 
should  be  as  large  as  the  air-ways,  as  the  sides  of  the  shaft  in  too  large 
an  upcast  do  not  become  suflBciently  heated,  and  a  small  shaft  confines 
the  ascending  column  too  much.     For  a  six-feet  furnace,  and  thirty-six- 
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feet  air-ways,  an  upcast  of  from  twenty-five  to  thirty  feet  of  sectional 
area  would  be  the  approach  to  perfection.  The  upcast  shaft  should  be 
free  from  falling  water,  to  insure  which  there  should  be  no  hesitation  in 
lining  it  throughout  with  incombustible  material. 

It  is  of  great  importance,  in  building  a  ventilating-furnace,  to  guard 
against  the  possibility  of  setting  the  coal-pillars  on  fire.  This  can  be 
well  insured  by  building  an  outer  wall  of  brick  on  each  side,  between 
the  furnace  and  the  pillars.  If  the  roof  is  fragile,  the  side  walls  should 
be  used  as  pillars  for  its  support.  In  no  case  should  prop-wood  or  other 
combustible  material  be  erected  near  the  furnace.  There  is  never  any 
money  lost  in  the  construction  of  a  good  and  suflicient  furnace,  and  this 
is  equally  true  of  all  the  other  requirements  of  good  mine  ventilation. 
Plenty  of  fresh  air  sweeping  through  every  ramification  of  the  mine, 
and  a  good  track  to  haul  out  the  coal,  are  two  most  important  elements 
in  successful  mining. 

In  former  times  it  was  the  general  practice  to  pass  the  whole  of  the 
air  around  the  workings  in  a  single  stream,  termed  "  coursing  the  air." 
In  fiery  mines  frequent  explosions  took  place  from  the  gas  returning  to 
the  furnace  in  an  undiluted  state.  It  would  fire  in  passing  through  the 
furnace,  and  flame  backward,  like  a  train  of  gunpowder,  carrying  death 
and  desolation  in  its  track.  A  torrent  of  water,  called  the  "  water-fall," 
had  to  be  kept  constantly  on  hand  at  the  top  of  the  shaft  to  be  thrown 
down  to  extinguish  the  fire.  In  the  year  1812  Mr.  Buddie  had  his  mind 
intensely  occupied  with  this  subject,  and  he  invented  the  ''  dumb  fur- 
nace," splitting  the  air  at  the  bottom  of  the  downcast  shaft,  and  supply- 
ing the  furnace  with  pure,  fresh  air  direct  from  the  surface,  the  foul 
return  current  being  sent  into  the  upcast  shaft  above  the  furnace  fire 
by  means  of  a  dumb  drift  cut  in  the  roof  above  the  coal.  Mr.  Buddie  was 
opposed  in  this  plan  by  the  miners,  who  contended  that  the  air,  by  being 
split,  would  lose  its  ventilating  force,  but  they  were  soon  convinced  to 
the  contrary.  This  able  viewer,  who  was  justly  regarded  as  the  fore- 
most miner  of  his  day,  continued  to  perfect  this  plan  of  splitting  the 
air,  and  he  divided  the  main  ventilating  column  into  a  number  of  sepa- 
rate splits  or  divisions,  sending  each  separate  current  to  ventilate  a  sep- 
arate section  of  the  mine. 

Since  Mr.  Buddie's  time,  an  improved  furnace  has  been  devised  by  Mr. 
John  Smith,  an  intelligent  mining  manager  of  the  North  of  England. 
This  furnace,  also  fed  with  fresh  air  direct  from  the  downcast,  has  two 
brick  arches  above  the  fire  for  the  passage  of  the  return  air,  and  has  two 
air-gates,  one  on  each  side  of  the  fire,  to  cool  down  the  temperature  be- 
tween the  brick  work  and  the  coal.  The  plan  of  splitting  the  air  has 
also  been  greatly  improved  of  late  years. 
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Air,  in  its  passage  along  the  galleries  of  a  mine,  is  greatly  retarded  in 
its  progress  by  the  friction  which  it  encounters  from  rubbing  against  the 
roof,  floor,  and  sides  of  the  mine.  The  smaller  the  air-ways,  and  the  fur- 
ther the  air  has  to  travel,  the  greater  is  the  friction  to  which  it  is  ex- 
posed ;  hence  large  air-ways  move  more  air  with  the  same  ventilating 
power  than  small  ones ;  and  hence,  also,  short  air-ways,  with  the  same 
ventilating  power,  cause  a  brisker  flow  of  wind  than  long  ones.  As  it  is 
expensive,  and  sometimes  impossible  to  enlarge  a  single  air-course  so  as 
to  admit  of  a  suflicicnt  current  for  the  requirements  of  the  mine,  an  in- 
creased quantity  is  had  by  splitting  the  circulating  stream  into  a  num- 
ber of  splits  or  divisions.  The  several  portions  are  each  taken  into  dif- 
ferent districts  of  the  mine.  Although  the  rubbing  surface  of  the  air- 
ways is  not  reduced  by  this  means,  the  area  of  the  air-channel  is  greatly 
enlarged,  and  the  velocity  of  the  separated  currents  is  greatly  reduced, 
which  reduces  the  frictional  resistance,  and  so,  on  the  whole,  produces  a 
greatly  increased  current  of  air. 

"  Owing  to  the  resistance  offered  by  the  shafts,"  says  Mr.  Atkinson, 
**  we  dare  not  have  more  than  a  limited  number  of  splits  in  a  mine ; 
because,  although  every  split  adds  to  the  total  quantity  of  air  in  circu- 
lation, still,  in  each  separate  split  the  quantity  ultimately  becomes  less 
and  less,  and  if  the  number  be  too  great,  the  current  of  each  becomes 
too  feeble  and  slow  to  sweep  into  the  holes,  corners,  and  places  driven  in 
advance  of  the  actual  current;  and,  besides  this,  powder-smioke  is  a  long 
time  in  being  carried  away  from  the  workmen.  Still,  it  is  a  fact  that 
an  additional  quantity  of  air,  on  the  whole,  is  obtained  from  every  new 
split  that  is  made." 

By  splitting  the  circulating  current  into  parts^  and  ventilating  sep- 
arate districts  of  a  mine  with  independent  splits  or  divisions  of  air,  the 
ventilation  is  not  only  made  purer  and  better,  but  in  case  of  an  explo- 
sion of  fire-damp,  the  force  of  the  blast  is  confined  to  the  district  where 
it  occurs.  Every  split  of  the  main  current  should  be  made  as  near  the 
bottom  of  the  downcast  as  possible,  and  no  two  or  more  splits  should  be 
allowed  to  reunite  until  after  they  have  returned  by  independent  routes 
towards  the  bottom  of  the  upcast.  By  constructing  over-throws  in  the 
mine,  so  that  one  current  can  pass  over  another  without  coming  in  con- 
tact, and  by  placing  regulators  in  each  separate  air-course,  so  as  to  give 
each  division  of  the  mine  its  proportionate  share  of  the  main  current, 
many  a  dangerous  and  fiery  mine  is  made  safe  and  healthy.  Where  one 
division  or  the  mine  is  more  dangerous  than  another,  the  split  can  be 
increased  to  meet  the  requirements  of  the  case,  and  the  intelligent  man- 
ager is  constantly  borrowing  and  lending  currents,  as  the  demands  of 
the  various  districts  draw  upon  him. 
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In  mines  which  are  free  from  discharges  of  fire-damp,  less  elabor- 
ate arrangements  will  serve  every  requirement  of  health  and  safety. 
And  for  this  reason  such  mines  might  be  supposed  to  be  always  in  an 
eflScient  state  of  ventilation.  Unfortunately,  the  absence  of  fire-damp 
in  a  mine  is  too  often  taken  as  license  for  neglect  in  this  matter  of  ven- 
tilation. In  many  a  non-fiery  mine  the  workmen  are  plunged  all  day 
in  an  almost  stagnant  and  hourly-thickening  atmosphere.  Too  fre- 
quently the  workmen's  lamps  can  only  be  kept  burning  by  being  hung 
downwards  and  to  a  post  or  to  the  pillar  side.  This  condition  of  things 
is  prompted  by  ideas  of  economy — to  avoid  driving  the  necessary  air- 
courses,  hanging  doors,  and  building  stoppings.  But  this  policy  of  as- 
phyxiating the  miners  is  by  no  means  true  economy.  The  foul  air  of  the 
mines  not  only  prostrates  the  energies  of  the  miners,  so  that  they  can  not 
do  a  full  complement  of  work,  but  it  has  also  an  injurious  effect  on  the 
prop- wood,  rails,  and  other  wood- work  of  the  mines,  requiring  their  re- 
newal every  few  years.  Mr.  Mackworth,  Inspector  of  Mines,  on  dividing 
the  quantity  of  coal  brought  out  by  the  whole  number  of  men  employed 
in  a  large  number  of  fire-damp  mines,  including  the  non-producing  force 
employed  in  ventilating,  and  the  quantity  of  coal  brought  out  in  an 
equal  number  of  mines  in  which  no  fire-damp  existed,  and  in  which  the 
air  was  bad,  found  that  the  men  who  wrought  in  the  fiery  seams,  where 
good  ventilation  prevailed,  did  each  considerably  more  work  than  those 
who  worked  in  bad  air.  It  has  been  estimated  that  a  miner  will  do 
fully  one-fourth  more  work  in  a  mine  in  a  good  state  of  ventilation  than 
in  one  in  which  the  air  is  allowed  to  be  in  an  impure  state,  and  many  a 
long  and  bitter  miner's  strike  has  had  its  origin  in  the  foul  and  noxious 
air  of  the  mine. 

A  number  of  instruments  are  used  in  connection  with  the  ventilation 
of  coal  mines,  to  wit,  the  thermometer,  the  barometer,  the  anemometer, 
and  the  hygrometer. 

The  thermometer  is  used  to  ascertain  the  temperature  of  the  air  of 
mines,  and  also  to  find  the  difference  of  temperature  in  the  upcast  and 
downcast  shafts,  so  as  to  be  able  to  calculate  the  amount  of  pressure 
arising  from  the  action  of  the  ventilating  furnace,  or  other  power. 

The  barometer  is  of  great  value  in  giving  notice  of  an  increased  es- 
cape of  fire-damp  in  certain  states  of  the  weather.  As  the  fire-damp  is 
penx  up  by  the  counterpoising  pressure  of  the  atmosphere,  any  lessening 
of  atmospheric  pressure,  as  indicated  by  a  fall  in  the  mercurial  column, 
is  a  sure  presage  of  an  extra  flow  of  this  gas,  and  calls  for  an  increased 
volume  of  air  in  the  mine.  The  great  majority  of  mine  explosions  occur 
during  a  low  state  of  the  barometer.     The  more  sudden  the  fall  of  the 
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mercury,  the  greater  is  the  danger  of  explosion.  Not  only  does  an  undue 
escape  of  gas  take  place  from  the  coal  strata  by  a  fall  of  the  mercury, 
but  the  waste-air  of  the  abandoned  parts  of  the  mine — an  atmosphere 
frequently  charged  with  an  explosive  mixture  of  fire-damp — expands  in 
volume,  and  increases  the  danger  of  explosion. 

The  anemometer  is  used  in  measuring  the  amount  of  air  which  passes 
through  the  mine.  Several  of  these  instruments  are  in  use,  but  Biram's 
is  the  favorite,  both  in  Great  Britain  and  the  United  States.  It  is  an 
instrument  easily  understood,  and  self-registers  the  velocity  of  the  cur- 
rent. Any  slackening  of  the  circulating  stream  by  neglect  of  the  fur- 
nace, or  by  obstruction  of  the  air-ways,  is  at  once  detected  by  the  lessen- 
ing speed  of  the  anemometer.  Powder  smoke  is  also  sometimes  used  for 
ascertaining  the  speed  of  the  aerial  current  in  the  mine. 

By  means  of  the  hygrometer  the  proportion  of  moisture  of  the  air  of 
mines  is  ascertained.  Mason's  wet  and  dry  bulb  hygrometer  is  one  of 
the  best  in  use. 


APPENDIX. 


Columbus,  February  1, 1876. 
The  following  circular  was  sent  to  every  coal  firm  in  the  State : 

State  of  Ohio,  Office  of  State  Inspector  of  Mines, 

Columbus,  December  31,  1675. 

Gentlemen  :  Will  you  please  furuisli  me  on  receipt,  for  publication  in  my  forthcoming 
annual  rex>ort,  a  statement  of  coal  mined,  number  of  men  emi)loyed,  etc.,  at  your  works 
for  the  year  ending  December  3?,  1875? 

The  statement  of  coal  mined  will  not  be  published  except  as  the  aggregate  production 
of  the  county  and  State. 

Name  of  mine, ;  county  where  located, ;  name  of  coal  firm, ;  post- 
office  addre-ss  of  same, ;  average  number  of  men  and  boys  employed  on  outside, 

;  {iverage  number  of  men  and  boys  employed  on  inside, ;  annual  produc- 
tion of  coal, ;  list  of  serious  accidents, ;  list  of  fat>al  accidents, . 

Very  truly,  etc., 

Andrew  Roy. 

The  returns  came  in  very  slowly,  and  some  have  not  b«en  returned 
up  to  the  present  time.  The  various  companies  are  unusually  busy 
settling  up  the  business  of  the  year.  However,  as  the  report  did  not  go 
to  press  until  the  1st  of  February,  I  delayed  making  any  calculation  un- 
til that  time.  Statistics  are  without  value  if  they  are  not  correct.  I 
must  add  that  some  of  the  coal  companies  are  adverse  to  furnishing  a 
statement  of  the  amount  of  coal  mined  by  them,  and  few  of  them  care 
to  have  the  out-put  of  their  mines  published  except  as  forming  part  of 
the  aggregate  yield  of  the  county  or  State. 

The  number  of  fatal  accidents  which  occurred  during  the  year,  in  and 
around  the  coal  mines  of  the  State,  amounts  to  twenty-four ;  twenty-one 
of  the  unfortunate  persons  were  killed  inside,  and  three  outside.  Eleven 
of  these  fatal  accidents  were  caused  by  falls  of  roof  and  coal;  four  were 
caused  by  the  caving  in  of  a  shaft  in  course  of  sinking;  three  by  prema- 
ture explosions ;  two  by  being  run  over  by  cars ;  two  by  falling  down 
shafts,  and  the  other  three  from  other  causes.  The  aggregate  amount  of 
people  employed  in  and  around  the  mines  is  13,667,  of  whom  12,096  work 
in  the  mines  and  1,373  work  on  top.    The  amount  of  coal  mined  was 
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4,868,252  tons.  Part  of  the  yield  was  estimated,  no  returns  being  sent 
in  from  the  mines,  but  the  above  statement  of  the  out-put  of  coal  is  at 
least  approximately  correct.  One  fatal  accident,  according  to  the  above 
figures,  occurred  for  every  202,677  tons  of  coal  mined,  and  for  every  561 
persons  employed. 

In  1874  twenty-seven  fatal  accidents  were  reported,  but  three  others, 
one  of  which  occurred  in  Trumbull  county,  one  in  Perry  county,  and  one 
in  Tuscarawas  county,  were  not  returned  in  time  for  the  report.  My 
estimate  of  the  coal  production  of  the  State  for  1874  was  stated  at 
3,820,000  tons,  but  later  returns  showed  the  out- put  to  be  equal  to 
4,267,585  tons.  The  number  of  persons  employed  were  12,500.  One 
death  was  then  caused  for  every  142,252  tons  mined  and  for  every  417 
persons  employed.  The  number  of  serious  accidents  which  occurred  in 
1874  amounted  to  eighty.  This  year  only  forty  have  been  returned. 
There  is,  however,  a  probability  that  all  the  serious  accidents  were  not 
reported,  for  in  mining,  as  in  war,  there  are  three  crippled  to  one  killed. 

The  summary  of  the  statistics  of  the  British  inspectors'  reports  for  1874 
shows  that  with  regard  to  those  undertakings  which  are  subject  to  the  *^  Coal 
Mines  Regulation  Act,"  there  were  no  accidents  or  deaths  during  the 
year  in  Ireland.  In  Great  Britian  there  was  an  average  of  one  fatal  acci- 
dent among  every  602  persons  employed  in  and  about  the  mines,  and  one 
death  by  accident  among  every  510  persons.  It  will  be  observed  that  a 
** fatal  accident"  simply  counts  as  one  in  the  returns,  although  it  may 
kill  several  persons;  hence  there  is  a  difference  in  the  ratio,  according  as 
we  take  the  accidents  or  the  deaths.  It  is  also  shown  that  157  222  tons 
of  minerals  were  mined  for  each  fatal  accident,  and  133,251  tons  for  each 
death.  In  the  preceding  year  (1873)  the  fatal  accidents  and  the  number 
of  deaths  from  such  accidents  were  more  numerous  in  proportion  to  the 
number  of  persons  employed,  there  being  one  accident  among  526  per- 
sons, and  one  death  from  accident  among  479.  In  proportion  to  the 
weight  of  minerals  raised,  the  figures  for  1873  showed  one  accident  for 
146,867  tons,  and  one  death  for  133,677  tons.  Thus,  on  the  basis  of  the 
work  done,  there  was  an  improvement  last  year  as  compared  with  1873 
in  the  ratio  of  fatal  accidents,  but  in  regard  to  the  actual  loss  of  life  the 
ratio  was  not  quite  so  good  as  before,  though  the  difTerence  was  so  slight 
as  to  be  scarcely  appreciable.  The  fatal  accidents  from  explosions  of  fire- 
damp were. precisely  the  same  in  number  last  year  as  in  the  year  preced- 
ing, namely,  44.  The  number  of  fatal  accidents  from  the  breaking  of 
ropes  and  chains  was  also  the  same  in  the  two  several  years,  being  11  in 
each.  In  some  other  instances  the  two  years  show  almost  an  exact 
equality  in  number  of  fatal  accidents  of  a  specified  character. 
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With  regard  to  the  deaths  from  explosions  of  fire-damp,  the  figures  show 
a  great  increase,  being  166  for  last  year,  as  against  100  in  the  year  pre-  , 
ceding.  But,  of  course,  two  or  three  heavy  accidents  will  greatly  aggra- 
vate the  returns  under  this  head  for  a  single  year.  The  deaths  from  the 
falls  of  the  roof  or  sides  of  the  mines  show  a  considerable  decrease,  being 
412  in  1874,  as  against  491  in  1873.  The  magnitude  of  these  latter  num- 
bers, as  compared  with  those  under  the  head  of  fire-damp,  shows  that  the 
terrible  catastrophes  which  create  so  great  a  sensation  in  the  public  mind, 
are  not  the  most  fruitful  source  of  destruction  to  the  life  of  the  miner.  Deaths 
from  accidents  in  the  shaft  were  154  last  year,  and  171  the  year  preced- 
ing. The  deaths  from  miscellaneous  accidents  under  ground  were  214,  as 
against  221  in  1873.  The  loss  of  life  from  accidents  at  the  surface  showed 
an  increase,  the  deaths  from  this  cause  being  109,  whereas  in  1873  they 
were  86.  Coming  to  the  total  there  is  a  slight  decrease,  the  deaths  in 
1874  being  1,056,  as  against  1,069  in  the  year  before.  The  total  number 
of  mines  was  4,332,  employing  538,829  persons.  The  tons  of  minerals 
"wrought"  amounted  to  140,713,832,  of  which  126,590,108  were  coal,  the 
remainder  being  fire-clay,  iron-stone  and  shale. 

During  the  session  of  the  Pennsylvania  Legislature  in  1870,  the  law 
enacted  providing  for  the  health  and  safety  of  persons  employed  in  the 
anthracite  coal  mines  of  the  State,  divided  the  anthracite  coal  field  into 
six  inspection  districts,  in  each  of  which  an  inspector  of  mines  was  ap- 
pointed by  the  Governor.  Since  the  passage  of  this  law  a  vast  amount 
of  valuable  and  statistical  information  is  annually  published  in  the  in- 
spectors' reports.  In  1873  the  aggregate  yield  of  the  mines  was  22,032,265 
tons;  the  number  of  persons  killed  was  264,  and  the  number  seriously 
injured  was  685.  These  figures  show  one  death  in  the  mines  for  every 
83,457  tons  mined,  and  a  serious  accident  for  every  32,140  tons  mined. 
This  is  a  most  frightful  list  of  mine  casualties,  and  is  greatly  in  excess 
of  English  mines,  which  for  the  same  year  only  footed  up  one  death  for 
every  146,869  tons  of  mineral  raised.  The  number  of  hands  employed 
in  the  same  year,  at  all  the  mines  of  the  anthracite  region,  was  66,406, 
showing  one  death  for  every  213  hands  employed  in  the  same  year  in  and 
about  the  mines,  against  one  death  for  every  479  persons  employed  in  and 
about  the  mines  of  Great  Britian.  The  most  dangerous  mines  of  the 
anthracite  region  appear  to  be  those  of  Schuylkill  and  Northumberland 
counties;  one  death  being  reported  for  every  52,056  tons  mined. 
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The  following  gives  the  number  of  killed  and  maimed,  etc,  in  all  the 
anthracite  districts  in  1874: 


KiUed. 

Injured. 

Widows. 

Orphans. 

Schuylkill 

78 
16 
2 
8 
57 
69 
33 

266 

92 

8 

16 

105 
89 
45 

36 
6 

140 

Northnmberland 

16 

Colombia -- -■...-. 

Daaphin 

1 
29 
38 
20 

6 

W vominflr.  Mid r-.,,^T ,-.... ............ 

69 

"        East 

112 

Lehiffli 

48 

Totals 

261 
264 

621 
685 

130 
132 

391 

"      in  1873 

402 

The  following  table  gives  the  whole  production  in  the  anthracite 
regions  in  1874,  together  with  the  proportion  of  coal  mined  for  each  per- 
son killed  and  maimed  daring  the  year: 


Schuylkill 

Northnmberland 

Columbia 

Dauphin 

Wyoming,  Mid  . 

"         East. 

Lehigh 


Product. 
Tons. 


4,844,922 
1,374,245 
290,923 
478,481 
4,513,847 
6,357,885 
3,641,873 


Death. 
Tons. 


62,114 
85,889 

145,961 
59,810 
79,190 
92,143 

110,366 


Accident. 
Tons. 


21,433 
14,937 
36,365 
29,280 
42,064 
71,437 
80,906 


The  product  of  all  the  regions  gives  one  death  for  every  82,438  tons 
mined,  and  34,647  for  each  accident.  ' 

"  The  total  yield  of  the  mines  in  Prussia,  including  salt-works,  was,  in  1874, 44,347,800 
tons,  representing  a  yalue  of  £21,480,121,  against  45,149,421  tons,  of  the  yalue  of  £22,- 
968,301,  in  the  previous  year.  The  year  1874,  consequently,  shows  a  decrease,  in  quan- 
tity, of  1.66  per  cent. ;  in  value,  of  6.44  per  cent.  The  decUne  was  mainly  in  the  produc- 
tion of  the  iron-ore  mines  and  of  the  coal  mines.    The  yield  of  iron  feU  firom  3,555,005 

5  M 
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toDH  in  1873  to  2,540,886  tons  in  1774,  tho  latter  year  thiiH  showing  a  decrease  in  tlie  pro- 
duction of  no  less  than  1,014,115  tons,  or  28.53  i>cr  cent..  Corre8i>ouding  with  this  di\- 
crease  in  quantity,  there  was  a  decline  in  vahie  against  the  previous  year  of  £776,:J84, 
and  a  reduction  in  the  nunil>er  of  miners  of  10,747  men.  The  quantity  of  coal  produced 
in  1874  amounted  to  31,1KJ8,()8:^  tons,  against  :I2,347,709  tons  tlie  year  previouH,  thus 
showing  a  decrease  of  409,*2'26  tons,  involving  a  decline  in  value  of  £8lk^,037.'  The  de- 
crease in  value  of  the  iron  and  coal  x)roduction  (1^:^74  against  1873)  is,  ccmsequently,  no 
lesss  than  £1,614,421,  an  amount  higher  than  the  decrease  in  value  which  the  priHluc- 
tion  of  the  Prussian  mines,  amounting  only  to  £1,478,180,  represents.  The  causes  of 
this  phenomenon  must  Ix^  sought  in  the  steady  progn^ss  of  a  few  other  hranches  of  min- 
ing— brown  coal,  lead  ore,  an<l  zinc  ore — whicli  make  up  for  th(.^  gi*cat  deliirieney  in  tho 
iron  ore  and  coal  pro<luction.  The  salt-works  show  a  total  production  for  the  year  1874 
of  4,305,664  cwt.  of  salt,  of  the  value  of  £202,118,  against  3,822,.^74  «rwt.,  representing 
a  value  of  £257,300,  the  year  ])re\'1ous.  This  is,  consequently,  an  increase  in  this  branch 
against  the  preceding  year  of  483,154  cwt.,  or  12.64  per  cent.,  of  a  value  of  £^1,718,  or 
13.53  i>er  cent.    The  niiml>ers  of  the  miues  at  work  w<?re  as  follows : 

In  1673.      In  1874. 

Coal  mines 50()  501 

Brown  coal  mines 577  549 

Iron  ore  mines 1,.531>        1,121 

Zinc,  lead,  and  copper  ore  mines 262  262 

Other  mines 79  92 

SaltworkH 32  ,31 

Totak 1,995        2,o56 

In  1874,  therefore,  439  mines  (of  which  418  w»»re  iron-ore  workings)  and  one  salt-work 

less  were  being  worked  than  tin*  pi'ec^Hling  year.    Tln^  numbers  of  workmen  employctl 

were: 

1873.  1874. 

Miners 241,196  2:19,884 

Men  employed  in  salt- works 1,757  1,8.57 

Totals 242,95:^  241,741 

Which  iH  1,212  men  loss  in  1874  than  in  1H7:1. — l^fimnff  Journal. 

THE  STORE-ORDER  SYSTEM. 

This  is  an  evil  which  is  growing  in  magnitude,  and  is  deserving  the 
serious  attention  of  the  Legislature.  Working-men,  instead  of  receiving 
pay  in  the  lawful  currency  of  the  State,  are  paid  in  store-orders,  or  in 
scrip,  at  many  mines,  mills,  furnaces,  and  other  industrial  establishments. 
In  these  dull  times,  and  low  wages,  it  places  the  working-man  in  a  state 
of  semi-feudalism.  The  system  has  already  attracted  the  attention  of 
some  of  the  State  Legislatures,  and  a  bill  is  now  before  the  General  As- 
sembly of  Pennsylvania  requiring  that  all  employes  engaged  in  mining 
and  manufacturing  shall  be  paid  in  lawful  money  of  the  United  States, 
and  that  goods,  wares,  merchandise,  or  commodities  of  any  kind  shall  not 
be  considered  as  pay. 
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I  copy  the  following  letter  from  one  of  the  most  intelligent  working 
miners  in  the  State  on  this  subject : 

Soi>OM,  Trumbull  County,  Omo,  January  24,  1876. 
Hon.  Andrew  Roy,  State  Inspector  of  Minesy  Columbus,  Ohio: 

I  dcBire  to  call  yonr  attention  to  a  subject  of  great  importance  to  tlie  kibonng  masses 
of  the  State,  causing  nuicb  suffering  and  discontent,  and  growing  in  magnitude — tbc 
*'  tUK'k  system,"  as  it  is  generally  called. 

The  mine-owners  have  a  store  at  the  mines,  in  which  the  goods  kept  are,  as  a  rule,  of 
a  cheap  and  inferior  kind,  but  they  are  sold  te  miners  at  the  highest  figures.  The  min- 
ers, instead  of  being  paid  in  money,  either  receive  store-scrip  or  store-orders,  which  will 
]nirchase  goo<ls  at  only  one  store — that  ownod  or  controlled  by  the  coal  conqiany.  If 
the  company  docs  not  owji  the  store,  they  receive  five  per  c^nt.  back  on  all  orders  issued, 
for  giving  it  the  patronage  of  the  mine.  The  orders  read  like  this:  **Mr.  A.  B.,  pay  to 
the  order  of  C.  D.,  in  mercluindise,  $5,  and  charge  i^.  F."  This  five  per  cent,  comes  out 
of  the  miner  by  being  added  on  the  goods  he  purchases,  and  is  equal  to  two  and  a  half 
cents  per  ton  of  a  reduction  of  wages. 

It  may  be  urged  that  miners  are  not  compelled  to  purchase  goods  at  this  store ;  but 
take  this  cane :  In  the  mine  where  I  am  working  we  are  paid  once  a  month — that  is 
those  of  us  who  have  any  money  coming  at  pay-day.  When  a  man  commences  work 
in  this  mine  he  has  to  wait  forty-seven  days  before  he  gets  his  first  pay.  In  these  dull 
times,  and  low  wnge4),  a  working-man  with  a  small  family  is  compelled  to  take  store* 
orders  or  scrip,  or  starve ;  for  who  can  wait  forty-seven  days  on  pay  ? 

To  corwcl  this  evil,  we  want  i)ay  e>t?ry  two  weeks,  so  that  we  can  got  money  and  buy. 
for  cash ;  and  I  would  suggest  that  a  law  be  passed  for  this  purpose.  Of  course,  the  om-^ 
ployers  of  labor  will  exclaim  that  they  can  not  get  money,  and  tliat  such  a  Iaw  would 
bring  disaster  to  tlieir  interests  and  to  ours.  But  this  law  would  act  like  the  mining 
law.  Tikat  law  was  going  to  ruin  the  coal  business  of  the  State.  So  they  said.  Look 
at  England.  Working-men  are  there  paid  cver>'  week  in  lawful  currency — not  in  store- 
orders  nor  in  scrifi — and  such  is  the  law  of  the  realm,  and  the  money  is  ^ways  forthcom- 
ing on  pay-day.  Every  tmo-hearted  hiborer,  and  eveiy  honest  merchant,  would  hail 
the  passage  of  such  a  law  by  our  LegiKlatnre.  It  would  Ije  hailed  by  the  miners  as  the 
ins]>ection  law  was  hailed,  as  goo<l  hat  in  their  working  places  is  lialled^  and  as  good 
props  under  the  roof  make  us  foci  safes  because  it  would  enable  us  to  go  with  ready 
money  to  the  clwaiiest  market  to  purchase  wholesome  food  and  good  clothing^  and  would 
remove  a  growing  feeling  of  discontent  at  the  mines.  Now,  in  this  year  of  our  Centen- 
nial indepemlcncfe,  I  urge  yon  to  bring  this  matter  before  the  attention  of  t>he  Legisla» 
tnre, 

Ver>'  i«si)ectfully, 

DaMd  Owenb. 

TRAVELING  AND  OTHER   EXPENSES. 

From  the  day  upon  which  I  received  my  commission,  I  have  been 
almost  constantly  employed  in  the  mining  regions  of  the  State,  visiting 
and  inspecting  the  mines,  to  see  that  the  law  was  enforced  and  obeyed ; 
making  such  suggestions  for  improving  the  condition  and  manner  of 
working  the  mines  as  would  conduce  to  the  health  and  safety  of  the 


t>8 

miners  and  to  the  economy  of  the  mining  operators.  I  knew,  unless 
periodical  visits  were  made  to  the  mines,  the  law  would  be  of  no  avail.  I 
have  traveled  on  foot  under  ground  fifteen  hundred  miles.  At  every  mine 
I  have  been  received  with  the  greatest  courtesy,  and  every  assistance  has 
been  given  me,  on  the  part  of  the  mine-owners  and  superintendents,  to 
make  a  thorough  examination  of  the  mine. 

My  traveling  expenses  have  been  made  as  light  as  it  was  in  my  power 
to  make  them.  I  made  conscience  of  every  cent  expended,  and  did  for  the 
State  what  I  would  have  done  for  myself.  Some  of  the  railroad  companies 
extended  to  me  the  courtesy  of  an  annual  pass ;  in  all  cases  where  I  have 
not  been  charged  railroad  fare,  I  have  not  charged  the  State.  In  passing 
from  one  mine  to  another,  I  have  never  hired  a  horse  or  a  rig  of  any  kind, 
unless  the  distance  exceeded  four  miles,  but  walked  on  foot. 

All  opposition  to  the  inspection  of  the  mines  by  State  authority  may 
be  said  to  be  now  wholly  disarmed.  After  two  years  of  trial,  those  who 
were  opposed  to  the  law,  fearing  it  would  cause  trouble  and  strikes  among 
the  miners,  have  acknowledged  their  mistake.  In  visiting  a  mine,  it 
was  not  for  the  purpose  of  annoying  the  company  or  the  mine  superin- 
tendent, but  for  the  purpose  of  getting  the  mine  improved  as  the  law  re- 
qnired ;  to  do  good  and  not  evil ;  to  make  peace  and  not  strife.  I  came 
as  a  friend,  not  as  an  enemy — ^as  the  friend  of  both ;  and  I  now  receive 
letters  firom  coal  companies  requesting  me  to  make  visits  to  the  mines, 
especially  those  that  are  thought  to  be  dangerous ;  for  such  visits  satisfy 
the  miners  and  allay  the  feelings  of  fear. 


I 
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Statement  of  Continoent  Expenses  for  trb  Year  ending  December  31, 1875. 


Date. 


For  what  purpose  paid. 


Amount. 


Jan.      6-14 

19 

19-23 

25-29 

31 

Feb.     8-12 

15-20 

22-23 

23-28 

March       4 

10 

15-19 

19 

21 

22-26 

April    5-14 

14 

15-18 

20-25 

April  27  to 

May       2 

May  2 

5-10 

18-20 

26-:u 

June     9-13 

14-15 

16-18 

2^24 

24-26 

27 

July     7-17 

20-25 

Aug.     1-  6 

16-21 

23-28 

Auff.  31  to 

l%pt.      5 

Sept.        — 

15-23 

23 

Sept.  25  to 

Oct.        6 

Oct  8 

11-12 

l.S-16 

17 

17-23 

36-29 

Oct.   29   to 

Nov.       3 

Nov.  3 

9 

1&-19 

23-25 

Dec.         13 

15 

26 

26-29 


To  visiting  mines  of  Malioniug  Valley  and  Salineville 

To  express  charges  on  two  lithographs  for  report 

To  visiting  mines  at  Coshocton  and  Port  Washington 

To  visiting  mines  at  Straitsville  and  Federal  Creek 

To  express  charges  on  maps,  and  postage  stamps 

To  visiting  mines  at  Akron  and  Wadsworth 

To  visiting  mines  at  Coshocton,  Urichsville,  and  New  Philadel- 
phia 


To  ex]^ress  charges  on  maps 

To  visiting  mines  in  Medina  county 

To  purchasing  Inspector's  note-book  for  office  . . 

To  postage  stamps 

To  visiting  mines  in  Mahoning  Valley  region . . . 

To  postage  stamps 

To  binding  report  and  purchasing  mining-book 

To  visiting  mines  at  Straitsville 

To  visiting  mines  at  Steubenville  and  Bellairo  . 

To  postage  stamps 

To  visiting  MassiUon  and  Coshocton  mines 

To  visiting  Zanesville  and  Macksburg  mines  . . . 


To  visiting  mines  on  Muskingum  river 

To  postage  stamps 

To  visiting  mines  at  Bellaire  region 

To  visit  to  Straitsville  mines 

To  visit  to  Zanesville,  Cambridge,  and  Bellaire  mines. 

To  visit  to  Vinton  county  mines 

To  visit  to  Nelsonville  mines 


ti 


it 


To  visit  to  Shawnee  mines 

To  visit  to  Wellston  mines 

To  postage  stamps 

To  visit  to  Belmont  county  mines,  Steubenville,  Ironton,  etc 

To  visit  to  Tuscarawas  Valley 

To  visit  to  Mahoning  Valley  mines 


n 


n 


n 


To  visiting  Cosliocton  mines. 


To  visiting  Salineville  mines 

To  postage  stamps 

To  visit  to  Hocking  Valley  mines 
To  postage  stamps 


To  visiting  mines  of  Summit  county,  North  Lawrence,  and 

Canton  on  law  suit ^ 

To  express  charges  on  map,  and  two  telegrams 

To  visiting  Lonestreth's  mines 

To  visiting  Cambridge  mines 

To  postage  stamps 

To  visiting  Mahoning  Valley  mines 

To  visiting  Shawnee  mines 


To  visiting  Vinton  county  mines 

To  two  map  cases  and  express  charges  on  same,  and  entry  maps. 
To  visit  to  Cleveland  on  law  suit  v.  Mahoning  Coal  Company  . 

To  visiting  mines  of  Leetonia  and  Mineral  Kidge 

To  visiting  Wadsworth  slope 

To  express  on  reports 

To  postage  stamps 


It 


To  visiting  Wadsworth  slope 
Total 


$31  50 

2  25 

14  30 

8  45 

3  10 

17  25 

18  40 

85 

10  25 

22  00 

2  00 

12  75 

220 

5  00 

5  00 

26  40 

1  00 

12  40 

15  04 

15  40 

3  00 
19  50 

4  00 


19  15 

8  45 

5  85 

5  50 

4  00 

5  50 

1  50 

35  40 

22  50 

16  40 

13  21 

15  90 

16  40 

3  00 

7  65 

3  00 

40  40 

2  35 

4  50 

7  90 

4  00 

16  40 

7  50 

6  00 

13  75 

7  50 

22  75 

950 

1  80 

2  00 

16  25 

12  40 

t610  48 
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LIST  OF  SERIOUS  ACCIDENTS. 


Name. 


John  Flimnagan 

A.  Swede 

Pat.  Griffith 

L  Graham 

Dan.  I'ascoe 

John  Tares 

Ed.  McConachy 

G^o.  Lark '. 

Ben.  Lewis , 

John  Burns    

John  Ballantine 

L  French 

Thos.  RoHcloer 

Aiithonv  Broadis  . . . 
DeWitf  Wjwhbum. 

Geo.  Swimllo 

John  Flauiiairan 

Davul  G.  Boy 

Job.  Woofl wanl 

Adam  Rbinohart  . . . 

Geo.  "Washburn 

David  Vuujrhii 

EUCook 

John  McCnlloch 

John  Cochrane 

Henry  Bowon 

"Wm.'Younj; 

August  Tnnicout . . 

John  Disci  in    

Thos.  Davis 

Crist.  Wheat 

A.  McEliieny 

Jaa.  Hemelln   

John  Mossop 

Richard  Gorman 

JaA.  Sh(tnard 

"Wm.  Nesbct 

Phil.  CarrwoUa 

John  Schloscr 

John  Prut  hers 


Name  of  Mike. 


Cleveland  shaft 

Foster  shaft 

Beech  Hollow 

Coshocton  

Newark  Coal  Company 

Lick  Rum 

Scott's  mines 

Miuersville 

Dabney  

WacLsworth  b1o])c 

Sodom  slope 

Sodom  slope 

Shf-nan^o  8loi)e 

liOutistreth  mine 

Lon^istreth  mine 

Loiijjstreth  miuo 

( 'ontral  mine 

Central  mine         

Farmers'  mine 

Johnson  shaft 

Lonjjstreth  mine 

Syracuse  sloi>e 

WellHton  shaft 

Star  Furnac*;  shaft 

Star  Furnace  shaft 

Vienna     

Wheeler  slope 

Wheeler  slope 

Del  Carbo  , 

•Johnson  shaft 

Pittsburgh  Works 

Pittsburgh  Works 

Martin's  Ferry 

Burton  City 

Maple  CJrove 

Shawnee        

Lon«;bank 

Loui;bank 

Buckey«' 

Pomerov 


Cause  of  Accident. 


Fall  of  coal 

Fall  of  roof 

Fall  of  slate 

Fall  of  slate 

Fall  of  coal 

Fall  of  car 

Ridiiii:  on  loaded  car 

Ridint^  on  cars , 

Fall  of  slate 

l*remature  blast 

Fall  of  slate 

Fall  of  slate 

Fall  of  coal , 

Caufrht  betwetm  cars 

Fjill  «)f  roof 

Cauiiht  between  cars  and  pillar 

Fall  of  coal 

Run  over  by  cars 

Fall  of  coal". 

Frll  under  en jjine 

Fall  ofslat^^ 

Fall  of  slate 

Fall  of  slato 

ExjiloHion  of  tire-damp 

Explosion  of  tire-damp 

Caught  l)et  ween  cars 

Pn^mat  ure  bla.<*t 

Fall  of  slate 

Fall  of  roof 


Sinking  shaft  ... 

Sinking  shaft 

Fall  of  slate 

Fall  of  roof 

Fall  of  roof 

Fall  of  coal 

Fall  of  coal 

Fall  of  coal 

Fall  of  slate 

Premature  blaat. 


Natui:e  of  Acciuknt. 


Leg  broke. 

Back  broke. 

liack  broke. 

Injury  not  stated. 

Seriously  bruiaed. 

Seriously  hurt. 

Hurt  in 'back  and  ride. 

Crushed  badly. 

Back  and  limos. 

Head  and  breast. 

Back  and  limlM. 

Back  and  limbs. 

Leg  broke. 

Body  bruised. 

Body  bruised. 

Body  bruised. 

liody  bruised. 

Leff'broke. 

(*ollar-bone  broke. 

Injury  not  stated. 

Injury  not  stated. 

Injury  not  stated. 

'i'higli  broke. 

Face  and  arm  bruised. 

Face  and  arm  bruised. 

Injury  not  stated. 

Face  and  head  crushed. 

Face  and  head  crushodi 

Face  and  head  crushed. 

Hand  <'.ru8hed. 

Back  hurt. 

Back  hurt. 

Not  stated. 

Back  hurt. 

Back  hurt. 

Leg  broke. 

Body  and  limbs. 

Bo4ly  and  limbs. 

Back  huit. 

Face  and  breast. 


LISL  OF  FATAL  ACCIDENTS. 

~  i  — : —  = 


Date. 


1875. 

March   4 

ti 

15 

April   12 

Jnly      1 


Ang. 

17 

23 

Sept. 

1 

3 

22 

28 

30 

Oct. 

8 

12 

22 

Nov. 

6 

Deo. 

27 

28 

Name. 


Name  of  Mine. 


Pet«reen  Bianka 

Henry  Ohlinger 

Anthony  Whalen 

.lohn  Sfienhalt<ir,  Peter  Shenhaltor, 
George  Orr,  and  Pet<*r  Adams — 

WUliam  Carlisle 

James  Patterson 

(itH)rge  Fry 

Joseph  Stitts 

Frank  Fox 

John  Rice 

M.  Sprague 

C  Cubers 

Henry  Benin 

Jacob  Miller 

David  Cummins 

James  Harris 

James  Mcintosh 

Thtmias  B.  Thomas 

Gatanes  Reetz 

William  Flint 


Church  Hill. 


Shawnee 


Cause  of  Accidest. 


Pigeon  Run  shaft,  Maasillon 

Helen's  mine 

Pittsburgh  Works 

Pittsburgh  Works 

Salineville 

Pac.kard  sloi>e 

Kyle  shaft 


Burnett  slope 

Massillon  Coal  Company 

Rhotles  shaft 

Longstreth  mine    

lA)ngstreth  mine 

Pennel  slope 

Brooktleld  8loi>e 

Stewart  mine 

Rush  Riui 


Fell  down  shaft.. 

Fall  of  slate. 

Run  over  by  cars  (outside). 

Caving  in  of  shaft. 
Fall  of  earth  (outside). 
Fall  of  roof. 
Fall  of  roof. 
Fall  of  trestle  (outside). 
Fall  of  roof. 
Premature  blast. 
Fall  of  roof. 
Fall  of  roof. 
Fall  of  slate. 
Fell  down  shaft. 
Fall  of  roof. 
Fall  of  slate. 
Premature  blast. 
Fall  of  rock. 
Explosion  of  i>owdcr. 
Feu  do\\^l  shaft. 
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STATEMENT  OF  NUMBER  OF  MINERS  AND  AMOUNT  OF  COAL  MINED  IN  THE  SEYBRAL 

COUNTIES  DURING  THE  YEAR  1875. 


Counties. 


AtlieuH 

B<>lmont 

Carroll   

Columbiana . . 

Cofllioctou 

GneniHcy 

Gallia  

Huckiii); 

HoliuvH 

Harrison  — 

Jeff<Tiion  

JackwMi 

Lawrence 

Modina 

^lalioniDf; 

MuHkiDjifuin  || 

MeigH 

Noble  

Perry 

Stark 

Siimiiiit  

TuscarawaH  . 
Trumbull . . . 

Vinton  

Wayne 

WaHhin^on  . 
Small  nilneA.. 


Totala 


No.  of 
^lincrH. 


887 
514 
150 
!)67 
ii51 
il)5 
•20 

40 
10 
405 
2fi7 
355 
2-^ 
774 
380 

yi7 

30 

1,2:J« 

7f»5 

735 

:J5ri 

2,551 

2-r» 

240 

72 

3(K) 


Production 
in  tons. 


329,503 

213.9.M 

00,000 

332.446 

W»,C()9 

13.'>,4r> 

5.420 

170.0.34 

14,000 

5,3U0 

1!)5.265 

117,730 

122,481 

^0.000 

271, UK) 

100,480 

345,500 

4,000 

503,lf){) 

408,1, SO 

2;  4.876 

107,000 

740.U.">9 

»;  356 

Hl.2!U 

12,425 

b'l.OOO 


12 

10 

5 

18 
9 

4 

o 

ma 

3 
1 
1 
7 
3 
5 
0 
2 
10 
11 
1 
2» 
1 
3 
9 
1 
4 
2 
3 


13,669 


4,868,252 


151 


5 
1 
1 

0 
0 
0 
0 
0 
0 
0 

1 

0 

9 
0 
1 
0 
0 
5 
6 
0 
20 
I 

0 
0 


52 


4 
1 
1 
I 
0 
1 
0 
0 
0 
(I 

13 
7 
0 
0 
H 
1 

2 
0 
0 

12 

2 
o 

m§ 

6 

(» 
>> 

0 


Total 
number. 


63 


10 

16 

7 

20 

» 

5 

3 

1 

1 

20 

11 

5 

2 

19 

11 

14 

1 

24 

18 

11 

11 

27 

5 

4 

3 


266 


LIST  OF  MINES,  TOGETHER  AVITII  NAMES  OF  OPERATORS,  ETC. 

Athkns  County. 


Name  of  Mine. 


Lick  Run 

I^nrelHill  ... 

Section  29 

Harper's  

Co.operativc  .. 

Poaton's 

LonKstrelh'a . . 

StAr    

Doanvillo  ...  . 
Homl^ood  ... 
Hanilev'sRuu. 

Sallna.* 

Cbauncey  

Big  Run- 

Carbondale  ... 
King's  


Kind; 

of    '    Name  of  Manager, 
mine. 


Drift 


li 
•I 

(• 

II 
>• 


Bamesvillo 

Steward's 

Kidd'8 

Raiuoy*s 

Etna 

HeUing's 

Ohio  City 

Belmont  Works  No.  1 . . 
Belmont  Works  No.  2. . 

Pittaburgh  Works 

Empire 

Woegee , 

Union  Works 

Pipe  Creek 

Barnard's 

Horgan's 


I.  W.  Scott 

T.  P.  MarHhall  . 
Wm.  Comstock. 
Beuj.  Hari)er  . . . 
John  F.  Welsh  . 
I  John  Burbury-. 
Thomas  Berry . . 


Name  of  Coal  Company. 


Shaft 


Drift 


Shaft 

Drift 
<t 

(t 

tt 

It 


Slope 


Drift 


John  McGinnity 

Joseph  Wolf 

Wm.  Cornell  . . . . 
(f.  F.  Gould 


L  W.Scott 

Laurel  Hill  Coal  Co  ... 
W.  B.  Brook 8  &  Son... 

H  arper  Brothers 

Nelson ville  Mining  Co 

Postou  Brt)ther8 

T.  LongHtreth 

Star  Mining  Co 

N.  Y.  &  O.Coal  Co 

n.  B.  Sheffield  &  Bro  . . 
(J.F.Gould 


I.  Morrow 

Joseph  Anustrong  .. 
I).  ^icDennott  ...... 


Federal  Creek  Coal  Co 

CarlNtiidale  Coal  Co 

King  Brother«t 


Bklmont  County. 


Stewart  &  Mehau  . .. 

John  Kidd 

Thomas  John 

Ed.  HerlK>rt 

Henry  Helling 


Jacob  Heatherington 

same 
Jolin  Hincs 


St4>wart  ifc  Mt'hiui 

Kitld  Bn>ther8    

W.  J.  Rainey  &  Co 

Etna  Iron  and  Null  (?o 

Henry  Helling 

Ohio  City  Inm  and  Nail  Co 
lleatherington  Brothers... 


Thos.  Jones 

C  Cunningham 

Wm.  Bal)el 

Thos.  Nicholson 

S.  W.  Cosa 


Roi;hinhouser  dc  Sterrett 

Thomas  Conviran 

P.  Shafar  &  Co 

Union  Coal  Co 

IMpt:  0«H)k  C.  and  I.  Co  . 

W.  G.  Bamaril 

E.  G.  Morgan 


P.  O.  address. 


Nolsonville. 

Bretland. 

Nelwmville. 

Nelson  \ille. 

NelsonviUe. 

Nelson  ville, 

NelsonviUe. 

NelsonviUe. 

NelsonviUe. 

Floo4lwoo<l. 

Athens. 

Athens. 

Big  Run. 
MmeriU  City. 
King's  Switch. 


St^wanlsville. 

Shii'Ids. 

Cleveland. 

Martin's  Ferry. 

Martin's  Ferry. 

Martin's  Ferry. 

Kellaire. 

Ikdlai^«^. 

Bfllaire. 

Shawnee. 

Weegee. 

Moundsv'.W.Va. 

Dilley's  Bottom. 

BelUure. 

Bollaire. 


II  The  eHtiniate^l  pnxluction  of  thin  county  includes  small  mines. 
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Carroll  County. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  of  Mauafi^r. 

Name  of  Coal  Company'. 

P.  0.  address. 

BobertBville  No.  1 

Dria 
>i 

II 

II 

II 

Shalt 
Slope 

ThoB.  Yates 

Clovf^land  Iron  ^^ 

Salineville. 

BobertsviUe  No.  3 

lime        .  - , . ,  T  -,  - 

<t             1. 

Sallneville. 

Brown's  StrlpVein* 

Brown's  BiicYein* 

Dntohen  &  Uavis 

Mathew  Brown 

same           

Mathew  Brown  

Salineville. 

II 

Salineville. 

Dutchen  St  Davis 

Salineville. 

Tunnel  Hill 

I.  C.  Card 

Cleveland. 

Welsh  Mines 

T.  Briokmann 

McDoweU  &  Pratt 

Mineral  City. 

CoLUBiBiANA  County. 


Washingtonville  No.  1  . 
Washington ville  No.  2  . 

Leetonia  Slope , 

Orafton 

Empire 

Hayes' 

Farmer's 

Hartford 

BockviUe 

O.and  P 

Granage  &  Anderson  . . . 

Foster 

Hossev  Hollow 

Tmesaale 

BoWns' 

Foster  Mine 

Bone  Mine 

State  Line 

Prospect  Mines  .- 

O.andP 


Drift 

•I 

Slope 
Shaft 

Drift 

i« 

II 
«i 
II 
II 
ii 
II 
Ii 
ti 
•I 
II 
II 
ti 
It 
It 


ZackTltlow..., 

same       

same       — 

Frank  Rooney 

Wm.  Houston . . 

Jacob  Smith  .. . 

Geo.  H.  Sharp.. 

Edmund  Bo\'le . 

James  Black  . . . 
same 

James  Smith . . . 

Sampson  Shwrp . 


H.  H.  Bowmann. 


Cherry  Valley  Iron  Co 


•• 


Grafton  Iron  and  Coal  Co 
John  Hayes  &  Co 


Jaa.  Farmer 

O.  and  P.  Coal  Co. 


II 
II 


Manufacturers  Coal  Co 

Hardine  &  Sharp 

O.  and  P.  Coal  Co 

Tmesdale  Coal  Co 

New  Lisbon  Coal  Co 

Shields  Coal  Co 

Thomson  &  Coleman  . . . 

SUte  Line  Coal  Co 

Prospect  Coal  Co 

0.  and  P.  Coal  Co 


Leetonia. 

Leetonia. 

Leetonia. 

Leetonia. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

New  Lisbon. 

Teegorden. 

Teegarden. 

Esst  Palestine. 

East  Palestine. 

Salineville. 


Coshocton  County. 


Union 

Blaen  Nant 
Bock  Run  . 

Summit 

Coshocton  . 
Diamond . . . 
Cuuesville . 
Pen  Twyn  . 
Home 


Drift 

It 


II 
II 
It 
II 
It 
II 
II 


W.  S.  Wood. 
Ed.  Prossor . 


L.  L.  Scott . . . 
Jas.  E.  Evans 


Ed.  Prossor 
same 


Union  Coal  and  Mining  Co  ... . 

Edward  Prosser 

Rock  Run  Coal  Co 

Franklin  and  Coalport  Coal  Ca 

Coshocton  Coal  Co 

Diamond  Coal  Co 

Resslcr  ic  Co 

Pen  Twyn  Coal  Co 

Home  Coal  Co 


Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Newark. 

Coshocton. 

Coriiocton. 


Scott's Drift 

Cambridge " 

Central Shaft 

Nicholson j  Drift 

Guernsey " 


Guernsey  County. 

Jas.  C.Wilson  .... 
Wm.  Norris 


Soott  Coal  and  Salt  Works  Co. 
Cambridge  Coal  and  Mining  Co 

Wm.  Norris 

Ohio  Coal  Co 

Guernsey  Mining  Co 


Cambridge. 

Cambridge. 

Cambridge. 

Marietta. 

Cambridge. 


Leadington 
Cheshire . . . 


Gallia  County. 

Drift  I Leadington  fJoal  Co 


IChosliire. 

"     iC.A.Card Cheshire  Coal  Works  Co J  Cheshire. 


Hocking  County. 


Section  10. 
Haydcn's  . 
Gore* 


Drift 


tt 
It 


Wm.  Comstock. 
T.  Jones 


W.  B.  Brooks  &  Son 

Peter  Hayden 

Straitsville  and  Monday  Creek 
Coal  Mining  Co 


Nolsonville. 
Hayden  ville.  i 

Gore.  ^ 


Holmes  County. 

Hardy |  Drift  |  Jas.  Conner |  Hardy  Coal  Co )  Millersburg. 

Haruison  County. 

FhiladelphU |  Drift  |  W.  E.  Williams  ... .  |  Philadelphia  Coal  Mining  Co 


I  Station  lA 

/ 


\ 
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Jefferson  County. 


Name  of  Mine. 


Market  Street 
Stony  Hollow . 

Gravel 

Everick's 

Boreland's 

Boiling  MIU... 

ICiDffo 

La  Grange — 

Bush  Ron 

Bastard's 


Cable* 

InmdaleNo.  1*.. 
Irondale  No.  2*.. 
IroDdaleNo.3*.. 
Hammonds  ville* 

Strip  Vein 

Diamond 

StrfpVein'^ 

Big  Vein* 


Kind 

of 
mine. 


Shafk 


It 
tt 
II 
II 
II 
i< 
li 
II 
i« 
II 
II 


Drift 

II 

II 
It 

Shaft 

Drift 

It 

II 


Name  of  Manager. 


Wm.  Smurthwaithe . 
same 

Jas.  Duffy 

John  Smurthwaithe. 

Thos.Ritson 

Robt.  Thomson 

John  Oram 

John  Lowe 

John  Nicholson 

Thos.  McNamee 

John  Knox 


H.  W.  Wallace, 
same 


Name  of  Coal  Company. 


Stenbenville  Coal  Mining  Co  . . 
II  i<         II         II 

Steubenv'  Fnmace  and  Coal  Co 

0.  and  P.  Coal  Co 

Cincinnati  Coal  and  Coke  Co  . . 
Spanlding,  Woodward  &  Co  . . . 

Mingo  Iron  Works  Co 

La  Grange  Coal  Co 

Peck  &,  Kanisey 

Stenbenville  Coal  and  Coke  Co. 
Bell  &Co 


Morgan  Iron  Co. 


Hammondsv'e  Coal  and  Coke  Co 
Wallace  &,  Sons 


Morgi 


an  Iron  Co 


P.  O.  address. 


Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenbenville. 

Mingo. 

Philipsburg. 

Rnsh  Ran. 

Stenbenville. 

Stenbenville. 

Irondale. 

Irondale. 

Irondale. 

Hammondsville. 

Hiunmondsville. 

Hammondsville. 

Irondale. 

Irondale. 


Jackson  County. 


Wellston 

Milton 

Star 

Tropic 

Orange 

Globe , 

Huron \. 

Erie , 

Jackson  Hill 

Petrea 

Jackson  mU 


Shaft 


It 
It 


II 


Slope 

Shaft 
It 

Drift 

ii 


J.  Stewart Wollston  Coal  and  Iron  Co  . . 

John  Hall Milton  Furnace  and  Coal  Co. 


Henry  Price 


Jas.  Harper 

D.  S.  Jones 

Price  Brothers 

Thos.  M.  Eitrick.. 


Star  Furnace  Co  . . 
Tropic  Fnmace  Co 

Orange  Iron  Co 

Globe  Iron  Co. . . 

Huron  Iron  Co 

Erie  Iron  Co 

Price  Brothers 

Petrea  Coal  Co 

Thos.  M.  Kitrick.. 


Wellston. 

Wellftton. 

Jackson. 

Jackssn. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 


Lawrence  County. 


Sheridan  

Hanging  Rock 

BeUford! 

Old  MiU 

Lawrence 


Drift 

ti 


ti 
II 

It 


Henry  Pickering 
E.  B.  Williard... 


Thomas  Winters 
George  Watson  ... 


Sheridan  Coal  and  Iron  Co 

Means.  Kj'le  &  Co 

Norton  Bros.  &  Co 

Iron  and  Steel  Co 

Lawrence  Iron  Works  Co  . 


Sheridan. 

IroDton. 

Ironton. 

Ironton. 

Ironton. 


Medina  County. 

Wadsworth  I  Slope  I  Philip  Reese I  Wadsworth  Coal  Co I  Akron. 

Diamond I     "     |  H.  Coleman |  Humphrey  &  Coleman |  A.kron. 


Mahoning  County. 


Foster  

Osbum 

Kyle 

Wick  and  Wells  t. 

Aostin. 

Ohltown 

McKennie's  Shaft. 
Tibbett's Shaft  ... 

Foalk's 

Pomel 

Haroff 

Thorn  Hill 

Packard's 

Powers's 

HoUand 

Jackson 

Bfloo's 

MoKflony  Slope... 
Wtltw's 


Shaft 

It 

It 
11 
II 
II 
II 
II 

Slope 

II 

It 


II 

Drift 
Slo^ 

It 
Drift 


Jonathan  Head 

Alex.  Mcintosh 

Jonathan  Oatey 

Evan  Edwards 

James  Jones 

David  Joues 

David  Williams 

Jacob  Williams 

R.  Perkins          

Frank  Mcintosh 

James  Jones 

Abel  Doro 

Foster  Coal  Co 

Andrews  Bros 

Kyle  Coal  Co 

W  ick  and  WeUs 

John  Morris  &  Co 

HArriff  4k-  Manr*^r  -x, 

J.  B  Warner  &  Co 

Junction  Coal  Co 

Foulk  Coal  Co 

New  Lisbon  Coal  Co ^. ... 

Haroff  Coal  Co 

Powers  and  Arms 

Jacob  Henry 

Clark  Powers 

Reese  Charles 

George  Head 

Packard  Coal  Co 

Powers  Coal  Co 

Charles  Mooro  &  Co 

Jackson  Coal  Co 

John  Jones 

Mahonine  Coal  Co 

Walters 

Walters  ib  Sheets 

Youngstown. 

Youngstown. 

Young^tc»wn. 

Youngstown. 

Mineral  Ridge. 

Miners  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 
WasUngtODvilleb 


6m 
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Muskingum  County. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  of  Manager. 

V 

Name  of  Goal  Company. 

P.  0.  Addresa. 

Zan<Mfville  MinA^ 

Drift 

t( 

t( 
It 

Shaft 

Drift 

ti 

«t 
ti 
tt 
It 

John  Marpool 

B.  F.  McCloud 

J.  £.  Downing    

Lewis  Matthews  — 

Hiram  Cowell 

James  Owens 

James  Morrison 

Oriu  Ballon 

John  Marpool ...» 

Diamond  Minins  Co 

Zanesville. 

Del  Carbo 

Boseville. 

Muskingnm  Valley 

Matthew's 

Muskingum  VaUey  Coal  Co . . . 
Lewis  IblatthewB 

Boseville. 
Zanesville. 

MAnitnr 

Cowell.  Harris  &  Co 

Zanesville. 

Liociiflt  Grove . 

James  Owens 

Putnam. 

Haroer's  Ferrv 

James  Morrison 

Putnam. 

Ballon'8 

Orin  Ballon 

Zanesville. 

Scarval's 

G.  Scarval 

G.  Scarval 

Philo. 

Crow  Ran 

Charles  Stone 

James  Paterson 

Stone  &  Deval 

Cedar  Bon. 

BlaeRock 

James  Paterson 

Blue  Bock. 

Note. — There  are  from  twenty-five  to  thirty  other  mines  in  this  county,  in  the  neighborhood  of  Zanes* 
ville,  but  they  all  work  less  than  ten  men  at  once. 


Meigs  County. 


Antiquity 

S^Tacose  Shaft. 
Syracuse  Slope. 

Pamunky  

Williams's    .  . 
Minersville  \ . . . 

Excelsior 

Pencreek 

Dabney 

Diamond 

Coal  Ridge 

Buckeye 

Middleport  — 
Pomerov's 


Shaft 

CI 

John  Blair 

Slope 
Drift 

M.  Nve    

Evan  Williams 

Thomas  Middleton  . . 

same 

same 

same 

same 

Thomas  Hedley 

Ohio  Coal  Co 

Syracuse  Coal  and  Salt  Co. 

l4.  Nye  &  Sons 

Pomeroy  Coal  Co 

Evan  Williams 

Pomeroy  Coal  Co 


it 
«t 


Coal  Ridge  Salt  Co  . 
Buckeye  Salt  Co  . . . 
Middleport  Salt  Co 
S.  M.  Pomeroy 


Racine. 

SjTacuse. 

Syracuse. 

Pomeroy. 

Minersville. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Middleport. 

Pomeroy. 


Dexter. 


Noble  County. 

I  Drift  I  A.  Wyper |  Ohio  Coal  Co 


I  Marcella. 


Perry  County. 


Central 

Old  Straitsville 

Plummer  Hill  

Trov  

Hillyer's  * 

Mungen's 

Youart's 

Upton's 

Upton's  Mines,  Nos.  1,  2,  3 

New  York 

Lyonsdale 

Fumac* 

Shawnee  Valley 

Taygue's 

Jones's 

Tunnel  Hill 

Selby 

Wales's 

Crookville 


Drift 

David  W.  Roy 

Ed.  Martin 

John  Sines 

Wra.  Job 

Wm.  Gibson 

R.  Youart 

Reese  Williams 

James  Findlay    

Sam  Butts 

Thomas  Corcoran  . . . 
Rob  Pearson 

P.  Tayinie 

H.  Jones 

L.  S.  Haworth 

Straitsville  Central  Mining  Co. 

Straitsville  Mining  Co 

StraiUville  Coal  Co 

Straitsville  Coal  and  Iron  Co  . . 
Luicaster  &  Str'tsv'e  Coal  Co . 
Great  Vein  Coal  and  Iron  Co. . 

Patterson  Coal  Co  

Card  and  Upton  Coal  Co 

Newark  Coal  Co 

N.  Y.  and  Stra'tsville  Coal  Co 
8  ts'e  &,  Canuel  C.  Co.,  of  N.  Y. 

Furnace  Coal  Co   

Shawnee  Valley  Coal  Co 

M.  &  P.  Tague 

H.  Jones  &  Co 

Timnel  Hill  Coal  Co 

Selby  Mining  Co 

Wales,  Nugent  &  Co 

Palmer  Sc  Haworth 


New  Straitsville. 
New  Straitsville. 
Now  Straitsville. 
New  Straitsville. 
New  Straitsville. 
Now  Straitaville. 
New  Straitsville. 
Sliawnee. 
Shawnee. 
Shawn  ««. 
Shawnee. 
Shawnee. 
Shawnee. 
McLuny's. 
McLuny's 
New  Lexingtoii. 
New  Lexington. 
New  Lexington. 
Crooksville. 


Note.— There  are  three  other  mines  in  this  comnty,  but  the  names  are  not  known. 


Stark  County. 


Fulton  

Buckeye  

Crawford 

Crawford 

Willow 

Willow 

Williamson 

Maple  Grove 

Aberdave  

Jacobs  

Grove 

Massillon  Coal  Co . 

Staoffer   

Warrington  

Brookfleld 

Pigeon  Run 

Lawrence  

Foultz's 


Slope 

Shaft 
Slope 


Shaft 
t< 

It 

It 

It 

tt 

It 

Drift 

Shaft 
11 

(t 

II 

Slope 


Sam.  Foults — 
Andy  Harwick 
Frank  Millhoff. 
Dan.  Roderick.. 
Jas.  Brown 


same        

R.  Donald 

John  Moore .... 

John  Rosser 

Rinehart  Keller . 
H.  D.  Merryman 


S.  Hands  

Chas.  Brenkiml 

H.  Foultz 

Matthew  Engliah  . . . . 

Andrew  Praeter 

Casper  Hyman 


Fulton  Coal  Co... 
Buckeye  Coal  Co. 
Crawford  Coal  Co 


Willow  Bank  Coal  Co 


A.  B.  Williamson 

MassUlon  (Joal  and  Mining  Co. 

Youngstown  Coal  Co 

Rhodes  Coal  Co 

Grove  Coal  Co 

Massillon  Coal  Co 

J.  P.  Burton 

Warrington  Coal  Co 

H.  Foultz 

Lee,  Howell  &,  Co 

J.  P.  Burton 

Massillon  City  Coal  Go 


Canal  Fulton. 

Canal  Fulton. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

North  Lawrence. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Masslllmi. 
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Summit  County. 


BliickVein* 

Denniaou* 

Andracs  Mine — 

Stillwater 

Syracuse 

PlkeKun,  No.  1.. 
Pike  Rnn,  No.  S. . 
BiohHiU 
Walton  Ridge.... 
Port;  Waahington 

Urichaville  Shaft* 


Vienna 

Wheeler 

Tyler 

HaUiday  

Hood 

Sodom 

Choroh  Hill  Slope. 
Charoh  Hill  Shaft. 
EHine ...  — 

Moore* 

Shenango  

Brookfleld 

Burnett 

Jacobs  t.. 

Carbon  v  alley  t 

Stewart  

Long  Bank 

Mahoning,  Na  3 .. 

Chew 

Cleveland  

Ashland 

Weathersfleld 

Cambria 

Love 

Williams 

Wlnfleld  

Curtis  HiU 


Tin  ton 

Coalmont 

Zaiedd 

Vinton 

MoundviUe  Mine. 
Buckeye 


Fairview 

Crawlbrdt 

SUv«r  Creek,  Ko.1. 
SttverCreek,Ko.9. 


Washington* 
Cliff  Mines.. 
Maokabari^. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  of  Manager. 

Name  of  Coal  Company. 

P.  0.  address. 

Crawford's  

Drift 
Slope 

ii 

Drift 
Slope 

Shaft 

ti 

Drift 

Slope 

It 

Prank  Millhoft 

L  Hoover 

Crawford  Sc  Co 

Akron. 

Franklin  ^.. 

Franklin  Coal  Co 

Akron. 

Sammit 

Philip  Beeee 

Summit  Mine  Coal  Co. ...  r ... , 

Akron. 

BrAWAtAr  Slone ...... 

Brewster  Coal  Co 

Akron. 

Brewi«ter  Drift 

It             ti 

Akron. 

Brewster  Bros. 

John  H.  Jones 

John  Baivia.  - -  ^  - 

Brewster  Bros 

Middlebnry. 
MiddlAhnrVf 

Middlebnry  Shaft 

Johnson  Soaft 

Middlebnry  Coal  Co 

Mordeoai  Morris 

Johnson  Coal  Co 

Deunison  Coal  Co 

Middlebnry. 
Sherman. 

Dennison* 

NemisilUi 

George  Smith 

Nemisilla  Coal  Mining  Co 

Norton  Coal  Co 

Cleveland. 

Norton's  

Sherman. 

Drift 
it 


tt 


it 


Shaft 

Drift 
It 

Shaft 


Shaft 
Slope 

11 
ti 
•I 
ti 

Shaft 
Slo^ 

It 
ti 
Ii 

Shaft 
Slope 

11 
•I 
II 

Shaft 
Slope 
Shaft 
Slope 

it 

Shaft 
Slope 
Drift 


Shaft 

Drift 
II 

ii 

ii 
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Shaft 

Drift 
It 

Shaft 


Drift 

II 


Tuscarawas  County. 

Joseph  "Morris 


S.  W.  Andraee 
J.  Fuller 


Black  Vein  Colliery  Co 

Denni^on  Colliery  Co 

S.  W.  Andraesd^Co  ........ 

Tuscarawas  Valley  Coal  Co 

Syracuse  Coal  Co 

John  Davis Tuscarawas  Valley  Coal  Co  . . . 

same       

T.  C.  Snyder 

Sam.  Foultz 

Wm.  Renuie 


It 


Rich  Hill  Coal  Co 

Buckeye  Coal  and  Coke  Co  . . 
Glasgow  and  Port  Washington 
Iron  Co 


Trumbull  County. 


John  Riisser 

Wm.  Phillips 

J.  Mcintosh 

Geo.  Homicle 

Thos.  D.  Phillips. 
Thos.  J.  Jones . . . 
Thomas  Williams 

Ben.  Morris 

William  Parker . . 
Bdward  Powers.. 
Thos. Maxwell  ... 
John  Jones,  3d  . . . 

G.Cramer 

David  Williams . . 
Joseph  Edwards  . 
Chas.  Herbert .... 


sam^ 
same 


same 
T.  Meredith.... 
W.  T.  Williams 
Thos.  Morris... 
Wm.  Edwards . 

Abner  Lane 

David  Williams 
C.  H.  Gilman  . . . 
Thos.  Bailey  ... 


Vienna  Coal  and  Iron  Co 


C.  H.  Andrew  Sc  Bro  . . 

HallUlay  Coal  Co 

AnnH  &  Wick 

McCurdv  Coal  Co 

Church  tiiU  Coal  Co... 

NilesCoal  Co 

Brier  Hill  Iron  Co 

Moore  Coal  Co 

Shenango  Coal  Co 

Brookfleld  Coal  Co  .... 

Burnett  Coal  Co 

Jacobs  Sc  Son 

Wick,  Struthers  A  Co. 
Mahoning  Coal  Co 


II 
it 
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Payneheathen  &  Co . . . 
Ward,  Warner  4&  Co... 

Wise  Coal  Co 

Ward,  Warner  &  Co  . . 
Andrews  A.  Hitchcock . 

D.  WiUiamsft  Co 

WinfleldCoal  Co 

Curtis  A.  Boyoe 


Vinton  County. 


Bancroft  A  Rader 
Zaleski  Coal  Co  .. 


It 


Vinton  Coal  and  Iron  Co 

Richard  Coe 

Ingham  Coal  Co 


Wayne  County. 


Andrew Praeter  ... 

Frank  MiUhoff 

Wm.  Callin 

same       


J.  P.  Bnrton 

Crawford,  Scott  &  Co  . . 
Silver  Creek  Mining  Co. 


II 


Washington  CbuNTY. 


G.W.Linn 
A.  Wyper  . 


Washington  Coal  Co 

G.W.Linn 

Ohio  Coal  Co 


Dennison. 

Dennison. 

Urichsville. 

N.  PhiUidelphia. 

Urichsville. 

N.  PhiUdelphia. 

N.  Philadelphia. 

Wavnesbnnzh. 

N.  l^hiladelphia. 

Port  Wash'gton. 


Youngstown. 

Yonngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Wheatland,  Pa. 

Sharon,  Pa. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Cleveumd. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngstown. 

Hubbard. 

Mineral  Ridge. 

Sharon,  Pa. 


Vinton  Station. 

Zaleski. 

ZaleskL 

Ylnton. 

Moundville. 

King's  Switch. 


Masaillon. 
Massillon. 
Doylestown. 
Doylestown. 


Youngstown. 
Coal  Son. 
Marietta. 


IdlA. 


t  Drowned. 


^Worked  oat. 
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ANNUAL  REPORT. 


Columbus,  Ohio,  November  14,  1876. 
To  His  Excellency  Rutherford  B.  Hayes,  Governor  of  Ohio: 

Sir:  I  have  the  honor  to  submit  herewith  my  third  annual  report  as 
State  Mine  Inspects  containins:  a  description  cf  the  condition  and  oper- 
ations of  the  coal  imnes  of  the  State  examined  during  tne  year;  a  sketch 
of  the  mining  population,  including  suggestions  for  the  amelioration  of 
the  condition  ofiminers,  and  for  the  amicable  adjustment  of  wages  dis- 
putes betweenXhe  miners  and  mine  operators;  and  also  some  observa- 
tions on  the  s#ucture  of  the  coal  strata  of  the  State. 

In  former  reports  I  furnished  a  tabulated  statement  of  the  amount  of 
coal  lamedMn  the  various  regions  of  the  State,  and  made  a  comparison  of 
the  proportion  of  fatal  accidents  to  the  amount  of  coal  raised.  Owing  to 
the  recent  act  of  the  General  Assembly  changing  the  time  of  filing  the 
report  from  the  Slst  of  December  to  the  20tn  of  November,  I  shall  be  un- 
able to  furnish  the  annual  statement  of  the  coal  pro. Auction  of  1876.  I 
may  state  here,  however,  that  it  will  not  exceed,  if  it  will  equal,  3,000,- 
000  t(»ns.  This  has  been  a  year  of  unusual  dullness  in  the  coal  trade,  no 
one  mining  region  working  even  half  time. 

Seventy  serious  accidents  have  been  reported  to  date.  In  this  number, 
two  miners  had  their  backs  broken,  two  had  each  a  leg  cut  off,  and  twen- 
ty-two had  limbs  (arms  or  legs)  broken.  Th^  other  accidents  resulted  in 
serious  bruises,  but  no  limbs  were  brok*^n.  Tiie  names  of  the  unfortunate 
men  and  the  cause  of  accident  will  be  found  at  the  end  of  the  report. 

Thirteen  fatal  accidents  occurred,  seven  of  which  were  caused  by  falls  of 
roof,  two  from  premature  blasts,  one  from  falling  off  the  shutes  outside, 
two  from  being  crushed  between  cars,  and  one  by  the  lowering  of  the 
c^e  at  the  bottom  of  the  pit. 

Only  a  very  small  per  cent,  of  these  accid  nts  are  reported  by  the 
oflScers  of  the  mines.  The  law  requires  each  mine  superintendent  to  re- 
port promptly  all  accidents  of  a  serious  and  fatal  character,  but  there  is 
no  penalty  attachea  for  neglect  or  refusal  to  do  so,  and  the  bosses  disre- 
gard the  requirements  of  the  law.    The  accidents,  both  serious  and  fatal. 


are  mainly  collected  by  myself,  during  official  visits  to  the  mines,  and 
are  furnished  only  on  inquiry.  All  the  accidents  ot  a  serious  character 
may  not  be  furnished,  but  those  of  a  fatal  character  are,  and  the  three 
years  in  which  the  law  has  been  in  operation  show  a  marked  diminution 
of  fatalities.  In  1874  thirty  deaths  occurred;  in  1875,  twenty-three,  and 
this  year  the  number  is  reduced  to  thirteen. 

In  the  fall  of  1875  legal  proceedings  were  instituted  against  the  Church 
Hill  Coal  Company,  the  Niles  Coal  Company,  and  the  Ilalliday  Coal  Com- 
pany, in  Trumbull  county,  for  neglect  or  refusal  to  comply  with  some  of 
the  provisions  of  the  law.  The  cases  were  set  for  trial  in  February  of 
the  present  year,  but  were  continued,  at  my  request,  by  reason  of  pend- 
ing bills  in  the  Legislature  changing  the  mining  law.  These  cases 
will  be  tried  at  the  present  term  of  court.  During  the  summer  I  also  sued 
the  owers  of  the  Hays  Mine  and  the  Empir  ?  Mine,  because  of  the  pre- 
valence of  defective  ventilation.  The  only  fault  attaching  to  the  Hays 
Mine  was  want  of  furnace  power.  Sufficient  time  was  given  to  have  a 
better  furnace  applied,  but  advantage  was  not  taken  of  such  time.  The 
Empire  Mine  had  neither  furnace  power  nor  proper  ventilating  arrange- 
ments inside.  The  matters  complained  of  having  been  remedied,  the 
suits  were  withdrawn,  the  mine-owners  paying  the  costs  of  prosecution. 
Some  other  mines  of  this  district  yet  require  overhauling,  and  the  owners 
will  have  themselves  to  blame  if  complaint  is  made  against  them  in 
court. 

STEUBENVILLE. 

I  commenced  the  annual  tour  of  inspection  on  the  12th  of  January, 
visiting  the  Steubenville  region  of  Jefferson  county,  and  inspecting  the 
Gravel  shaft,  the  Bustard  shaft,  and  the  Rush  Run  shaft.  The  Gravel 
shaft  had  been  in  operation  about  twelve  months,  and  had  but  one  means 
of  egress.  The  mine  had  good  ventilation.  The  cages  in  the  shafts  were 
covered,  safety-catches  and  safety-gates  were  applied,  and  a  second  open- 
ing was  soon  to  be  commenced. 

The  Bustard  shaft  had  been  sunk  several  yeats,  but  had  l)een  lying 
idle  much  of  the  time.  It  had  recently  started  up  again  with  a  force  of 
twelve  men.  There  was  only  one  opening  to  the  mine,  and  I  suggested 
the  necessity  for  another  in  case  the  mine  should  continue  working. 

The  Rush  Run  shaft  had  also  but  one  opening.  The  force  of  men  em- 
ployed numbered  eighteen,  and  I  notified  the  superintendent  that  the 
force  must  be  reduced  to  ten,  as  the  law  directs,  until  a  second  outlet 
were  provided.  This  pit  makes  a  gixxl  deal  of  fire-damp.  It  has,  how- 
ever, a  double  furnace  at  the  bottom  of  the  upcast  compartment,  capable 
of  giving  motion  to  20,000  cubic  feet  of  air  per  minute. 


■t — =" 


On  the  Ist  of  March  I  again  visited  this  region,  inspecting  the  Bore- 
land  shaft,  the  Rolling  Mill  shaft,  Everick's  shaft,  one  division  of  the 
workings  of  the  Market  Street  shaft,  and  visited  the  Gravel,  the  Bustard, 
and  the  Alikana  shafts.  At  the  Gravel  shaft  a  second  opening  had  been 
commenced,  consisting  of  a  circular  shaft  six  feet  in  diameter.  The  site 
selected  was  an  abandoned  shaft,  long  filled  up,  from  the  interior  of  which 
two  or  three  acres  of  coal  had  been  ex(ravated.  This  shaft  was  sunk  into 
the  excavated  area  and  the  water  pumped  out.  In  exploring  the  old 
workings,  it  was  found  that  a  ** creep"  in  the  floor  had  closed  the  rooms 
in  many  places,  and  it  was  decided  to  abandon  the  air-shaft  and  sink 
another  nearer  the  main  opening.  This  air-shaft  was  completed  in  the 
mohth  of  November. 

During  the  summer  a  second  opening  was  also  sunk  at  the  Bustard 
shaft,  in  accordance  with  the  requirements  of  the  mining  law. 

I  have  in  former  reports  alluded  to  the  superior  ventilation  prevailing 
in  this  region,  surpassing  any  other  district  in  the  State.  I  have  never 
received  a  single  complaint  of  bad  air,  but  all  the  miners  have  united  in 
bearing  willing  testimony  to  the  salubrious  condition  of  the  mines. 
Entries  and  rooms  alike  are  well  and  thoroughly  aired,  and  the  moving 
columns  of  wind  are  strong  and  vigorous.  There  are  no  strikes  in  this 
region ;  there  is  no  fault-finding  with  the  bosses.  Many  mine-owners 
and  bosses  in  other  regions  curse  and  traduce  their  miners  for  their 
chronic  spirit  of  grumbling  and  complaining;  but  when  the  interior  of 
their  mines  are  examined  it  is  no  wonder  miners  grumble  and  complain. 
In  many  of  the  working  places  a  light  will  scarcely  burn,  and  the  miners 
are  enveloped  in  thick  and  suffl)cating  clouds  of  smoke.  Such  mine- 
owners  and  their  bosses,  to  a  man,  can  see  no  necessity  for  a  mining  law, 
and  regard  it  as  an  unwarranted  interference  with  their  business. 

The  Market  Street  Mine,  one  of  the  oldest  of  the  series  of  shaft  open- 
ings, has  been  worked  continuously  since  the  pit  was  sunk.  The  Stony 
Hollow  pit  is  sunk  at  the  advance  workings  on  the  north  said  of  the  old 
pit,  and  the  two  shafts  form  one  colliery,  the  entries  being  ten  feet  wide, 
the  rooms  eighteen  feet  wide,  the  pillars  twenty-four  feet  thick  by  seventy- 
five  feet  long.  If  gas  appears  in  the  heads  of  the  rooms  before  the  seventy- 
five-foot  pillar  is  won,  an  air-crossing  is  cut,  so  that  there  is  not  always 
regularity  as  to  the  length  of  the  pillars. 

There  are  five  stations  in  the  mine,  three  on  the  north  side,  and  two 
on  the  south  side.  In  these  stations,  owing  to  the  thinness  of  the  seam, 
the  hauling  mules  can  not  enter  the  rooms,  and  the  cars,  which  hold 
twelve  bushels  each,  are  pushed  out  to  the  hauling-roads  by  "  putters,'' 
three  putters  being  usually  employed  in  a  station  of  fourteen  or  fifteen 
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rooms.  The  stations  where  the  mules  haul  from  are  located  as  near  the 
center  room  as  practicable,  being  generally  from  three  to  four  pillars 
behind  the  working  faces.  These  centers  are  moved  forward  as  the 
workings  advance.  By  this  arrangement  the  putting  roads  are  made 
shorter,  and  have  equal  men  on  each  side  of  the  mule  road. 

Some  years  ago  a  panel  or  equare  of  work  was  laid  on  the  long-wall 
system,  all  the  coal  being  cut  away  as  the  workings  advanced  forward, 
after  the  usual  practice  in  long- wall  mining,  but  the  result  was  deemed 
unsatisfactory  and  the  practice  was  abandoned. 

There  is  an  abundant  ventilation  prevailing  in  every  division  of  the 
mine,  the  amount  of  air  in  circulation  re«^ching  50,000  cubic  feet  per 
minute.  The  air  is  split  at  the  bottom  of  the  shaft  into  two  nearly  equal 
parts,  one  split  going  north  and  the  other  south.  The  south  split  is 
again  split  into  two  parts  a  short  distance  from  the  bottom  of  the  shaft, 
one-half  going  east.  Six  hundred  feet  ahead  the  eastern  split  is  again 
divided,  the  northern  division  ventilating  the  "east  arm  "on  the  north 
side  of  the  pit ;  thence  it  passes  to  the  Stony  Hollow  pit,  traversing  a 
series  of  rooms  there,  and  returns  to  the  up-cast.  The  south  part  of  the 
east  split  travels  south,  ventilating  a  series  of  rooms,  then  uniting  with  the 
part  it  split  from,  airs  the  workings  on  the  south-west,  then  moves  north 
to  the  pillar  workings,  passing  which  it  returns  to  the  up-cast  at  the  (fld 
pit  furnace. 

The  noithern  column  of  air,  which  splits  at  the  bottom  of  the  down- 
cast, goes  noith,  as  stated  above,  and  ventilates  what  is  known  as  the 
Cherry  Station  of  workings,  then  passes  to  the  south  rooms  of  the  Stony 
Hollow  pit,  and  returns  to  the  furnance,  uniting  with  the  column  which 
splits  off  to  the  north  six  hundred  feet  from  the  bottom  of  the  down-cast 
shaft. 

The  note's  taken  as  to  the  condition  and  manner  of  working  the  mines 
of  this  region,  during  the  tour  of  inspection,  were  lost,  and  the  account  of 
the  plans  of  ventilation  in  practice  in  the  Market  Street  and  Stony  Hol- 
low shafts  was  furnished  by  William  Smurthwaithe,  the  underground 
manager,  by  request  from  me. 

The  plan  of  working  and  ventilation  is,  however,  the  same  throughout 
the  district,  each  mine  differing  only  in  details.  In  the  Rolling  Mill 
shaft,  the  Everick  shaft,  and  in  Boreland's,  the  pits  are  divided  into  up- 
cast and  down-cast  compartments,  the  furnace  being  placed  at  the  bot- 
tom of  the  up-cast  compartment.  E  verick's  shaft,  at  the  date  of  inspection, 
was  evolving  a  large  quantity  of  fire-damp  in  the  interior  workings.  The 
gas  was  so  strong  that  the  vigorous  moving  current  of  air  passing  along 
the  air-course  had  to  be  brought  forward  and  made  to  play  against  the 
wall  faces  where  the  miners  were  at  work  to  prevent  its  accumulation ;  and 


it  exploded  in  the  naked  light  as  it  evolved  from  the  coal  strata.  Some 
of  the  miners  said  that  few  working  places  in  the  mines  in  England 
ever  discharged  a  greater  volume  of  gas  than  the  division  of  this  mine 
where  this  gas  was  given  off. 

SALINEVILLE   REGION. 

The  mines  of  the  Salineville  district,  as  stated  in  former  reports,  are 
opened  on  two  seams  of  coal  known  as  the  Big  Vein  and  the  Strip  Vein. 
The  mines  opened  in  the  Big  Vein  are  located  on  the  north  branch  of 
Yellow  Creek,  in  and  around  the  village  of  Salineville.  The  coal  ranges 
from  three  to  six  feet  in  thickness  where  mined.  John  Hays's  mine,  the  low- 
est opening  on  the  creek,  is  two  mile  south-east  of  Salineville,  on  the  line 
of  the  Cleveland  and  Pittsburgh  Railroad.  The  coal  is  thinner  in  this 
mine  than  in  any  other  opened  on  the  same  bed  of  the  district,  seldom 
exceeding  three  and  a  half  feet.  The  mine  is  opened  on  a  plateau  or 
ridge  of  the  strata,  and  to  this  circumstance  is  due  its  decreased  height. 

The  mine  is  level-free.  The  right  butt  entry  is  driven  through  the 
hill,  and  this  outlet  is  used  as  an  intake  air-way.  Near  the  mouth  of 
the  main  opening  a  shallow  air-shaft  has  been  sunk,  at  the  bottom  of 
which  a  rude  furnace  was  placed.  At  the  mouth  of  the  mine  a  trap- 
door is  hung  to  prevent  the  air  from  coming  in  at  this  opening  and  passing 
through  the  air-shaft.  I  suggested  to  the  mine  boss  to  take  out  the  present 
furnace,  and  rebuild  a  large  and  properly  constructed  one  in  its  stead. 
The  furnace  in  use  was  no  larger  than  an  ordinary  grate,  and  served 
little  or  no  purpose  whatever.  The  system  of  laying  out  the  workings  is 
the  one  prevailing  in  the  Strip  Vein  mines;  the  butt  entries  are  all  sin- 
gle, and  driven  eighty  yards  apart,  and  rooms  worked  from  both  sides — 
the  rooms  which  go  to  the  dip  of  the  coal  advancing  thirty  yards,  and 
those  which  follow  the  rise  of  the  coal  advancing  fifty  yards,  when  they 
meet.  The  rooms  are  made  seven  yards  wide,  and  pillars  of  about  three 
yards  in  thickness  left  between  them.  Owing  to  the  thinness  of.  the 
coal,  it  would  be  a  costly  undertaking  to  drive  double  entries  and  cut 
down  two  feet  of  roof  for  hauling- roads ;  but  with  the  small  force  of  men 
usually  employed,  if  proper  care  and  skill  are  exercised,  a'nd  an  abundant 
column  of  air  kept  flowing  along  the  galleries,  the  ventilation  can  be  kept 
above  complaint. 

Robertaville  Mine,  operated  by  J.  C.  Brown  &  Co.,  is  opened  on  the 

•  Strip  Vein.    The  main  entry,  which  follows  the  face  of  the  coal,  runs  north 

22?  east.    There  are  two  butt  entries  in  operation — one  on  each  side  of  the 

main  entry.    These  galleries  are  each  eight  feet  wide,  and  are  single,  in 

accordance  with  the  prevailing  practice  of  the  region.    The  rooms  are 
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made  twenty -one  feet  wide,  but  are  broken  off  the  entry  only  eleven  feet 
wide,  being  opened  out  to  twenty-one  feet  after  advancing  four  yards. 
The  thickness  of  pillar  between  the  rooms  is  nine  feet,  and  is  cut  through 
every  ten  or  twelve  yards.  The  former  practice  was  to  open  rooms  on 
both  sides  of  the  butt  entry,  but  this  plan  has  been  abandoned,  and  now 
rooms  work  only  to  the  north.  These  room  entries  are  made  fifty-two 
yards  apart,  and  they  follow  each  other  in  esrhelon,  the  first  rooms  of  the 
first  entry  being  worked  up  and  cut  througli  at  their  heads  by  the  second 
entry,  and  so  on.  This  arrangement  allows  the  air  to  flow  to  the  face  of 
the  butt  entries,  and  saves  the  trouble  of  driving  air-courses.  The  pillars 
of  the  mine  are  left  standing,  never  to  be  recovered. 

The  air  of  this  mine  was  not  good.  The  miners  blast  at  all  hours  of 
the  day,  and  load  the  sluggish  atmosphere  of  the  mine  with  powder 
smoke.  Mr.  Brown,  the  manager,  promised  to  sink  an  air-shaft,  to  come 
down  near  the  face  of  the  main  entry,  and  put  a  furnace  there.  When 
this  is  done,  there  will  be  such  a  current  as  the  law  requires. 

The  Big  Vein  mine,  operated  by  this  company,  is  known  as  the  Brown 
Mine.  The  main  entry  runs  southward  on  the  face  of  the  coal.  There 
are  two  butt  entries  in  operation,  Nos.  4  and  5.  The  main  part  of  the 
workings  is  in  No.  4.  The  rooms  are  made  twenty-four  feet  wide — 
opened  on  one  side  of  the  entry  only.  The  pillars  are  eight  feet  thick. 
This  mine  runs  through  the  hill,  and  has  a  shallow  air-shaft  in  addtion. 
The  ventilation  is  by  furnace  power,  the  air  coming  in  from  the  outlet 
through  the  hill,  and,  after  passing  along  the  entry  where  the  people  are 
employed,  is  discharged  at  the  furnace  shaft.  This  mine  and  that  of 
Roberts's  were  inspected  for  the  first  time  during  the  summer,  being 
idle  on  former  visits. 

In  addition  to  these  two  mines,  several  other  openings  are  made  on  the 
mineral  property  of  this  coal  company ;  but  they  are  not  in  operation, 
and  so  have  not  been  examined. 

The  Farmer  Mine  is  carefully  laid  off;  and  though  relying  for  ventila- 
tion on  the  natural  forces  alone,  is  well  ventilated.  It  has  three  open- 
ings— the  main  entrance,  a  water  outlet,  and  a  slope.  The  main  gallery 
is  seven  hundred  yards  long,  and  follows  the  face  of  the  coal,  running 
about  22°  west  of  south.  On  each  side  of  this  entr}'  an  air-course  extends 
along  the  eastern  and  western  boundary  of  the  coal  proi)erty.  Butt  entries 
are  placed  every  sixty  yards,  the  rooms  working  to  the  south  only.  The 
rooms  are  twenty-one  feet  wide,  but  are  broken  ofi'  at  seventeen  feet ;  the 
thickness  of  pillar  between  rooms  is  nine  feet.  One  butt  entry  on  each 
side  is  worked  forward  to  the  line,  and  its  lift  of  rooms  opened  and 
worked  well  forward  before  the  newer  entries  are  started.     By  this  ar- 
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ranKement  the  new  entries  cut  through  on  the  rooms  as  they  are  being 
finished  up,  and  bring  the  air  forward  toward  the  face.  The  rooms  are 
not  full  width  in  going  through  in  the  advancing  entry,  but  are  made 
narrow  to  add  strength  to  the  mine,  and  only  every  alternate  room  is 
holed.  As  newer  holings  arc  made  on  the  entry,  the  older  ones  are 
boarded  up.     The  entry  piUar  is  forty  feet  thick. 

There  have  been  thirteen  lifts  or  ranges  of  workings  on  the  east  of  the 
main  entry,  and  eleven  on  the  west.  The  air  flows  in  at  the  main  en- 
trance of  the  mine  in  winter,  and  at  the  slope  mouth  in  summer,  and 
passes  along  the  butt  entries,  where  the  miners  are  at  work.  Every  ad- 
vantage is  taken  of  the  natural  condition,  and  every  thing  is  done  prop- 
erly and  in  order.  .This  is  one  of  very  few  mines  in  the  State  where,  relying 
on  the  natural  forces  alone,  the  ventilation  has  been  above  complaint, 
and  this  result  is  due  to  the  skill  and  judgment  of  the  mining  boss,  Mr. 
Sampson  Sharpe. 

The  two  mines  of  the  Ohio  and  Pennsylvania  Coal  Company,  the  Hays 
Mine  and  Jones  Mine,  both  opened  within  two  hundred  yards  of  each 
other,  have  undergone  marked  improvement  in  their  ventilating  ar- 
rangements. Along  the  line  of  the  face  entry  of  the  Hays  Mine,  six 
hundred  yards  from  its  mouth,  a  roomy  air-shaft  has  been  sunk,  and  a 
large  and  finely  constructed  furnace  has  been  erected.  The  air-shaft  is 
eighty  feet  deep.  The  furnace  is  five  feet  wide  and  five  feet  high  above 
the  bars,  and  causes  a  powerful  draft  of  air.  The  miners  are  now  for- 
bidden from  firing  during  working  hours,  an  arrangement  with  which 
the  majority  of  them  are  well  satiiffied.  There  are  now  no  longer  com- 
plaints of  bad  air  in  these  mines. 

The  Empire  Mine  is  one-fourth  of  a  mile  north-west  of  John  Hays's,  and 
is  opened  on  the  same  seam  of  coal.  The  difference  in  level  of  the  mouths 
of  these  two  openings  is  fully  fifty  feet.  This  is  caused  by  the  Hays  Mine 
occui)ying  a  plateau  of  the  strata,  as  already  alluded  to,  and  the  Empire 
Mine  the  low  ground  or  swamp.  In  the  east  entry  of  the  Empire,  fol- 
lowing the  butts  of  the  coal,  the  rise  is  equal  to  five  feet  to  the  hundred  feet. 
All  the  workings  extending  south-east  dip  under  water  into  the  swam  p, 
and  a  number  of  rooms  were  submerged  at  the  time  the  mine  was  in- 
spected ;  but  in  crossing  this  swamp  the  strata  rise  southward.  The 
coal  is  from  four  and  a  half  to  five  and  a  half  feet  high,  but  south-eastward 
in  approaching  the  Hays  Mine  it  loses  in  height  as  it  ascends  the  hill- 
side. 

The  face  entry  of  this  mine  is  south  22°  west.  One  butt  entry  is 
opened  to  the  east  and  three  to  the  west  of  the  main  gallery.  The  en- 
tries are  all  single,  and  the  mine  has  been  worked  without  much  regard 
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to  the  ventilating  arrangements.  The  current  of  air  was  very  feeble, 
•wing  its  motion  to  the  natural  forces.  There  is  a  shallow  air-shaft  sunk 
near  the  mouth  of  the  main  entrance,  but  it  was  not  in  use,  because  it 
was  of  little  or  no  use,  and  the  return  air  was  discharged  at  a  drift  open- 
ing, reaching  day  from  the  first  eastern"  butt  entry.  The  mine  had 
changed  hands  some  time  before  my  visit  in  May  last,  and  is  now  operated 
by  the  Ohio  and  Pennsylvania  Company.  This  firm  had  in  contempla- 
tion the  sinking  of  an  air-shaft  at  a  suitable  place,  which,  when  completed, 
and  a  proper  ventilating  furnace  erected,  will  give  necessary  motion  to 
the  air.  Formerly  the  miners  blasted  at  all  hours  of  the  day,  but  now  the 
use  of  powder  is  forbidden  until  four  o'clock  in  the  evening,  and  the 
mine  is  kept  clean  of  powder  and  smoke  during  working  hours. 

I  again  visited  this  mine  in  July,  and  found  that  no  air-shaft  had 
been  sunk,  and  that  the  air  was  still  very  bad.  I  tried  to  calculate  the 
amount  of  air  in  circulation,  but  could  perceive  no  motion  whatever,  ex- 
cept what  was  made  by  the  action  (»f  the  mine-cars.  The  doors  of  the 
mine  were  badly  hung,  and  were  out  of  order;  the  stoppings  were  also 
leaky,  and  the  miners  generally,  and  justly,  complained  of  the  foul  con- 
dition of  the  mine.  And  this  had  been  its  condition  since  it  was  first 
cpened. 

The  first  visit  to  the  John  Hays  Mine  occurred  in  the  early  part  of  May. 
On  the  occasion  of  the  last  visit  to  Saline  ville,  in  July,  I  inspected  the  mine 
again,  a  force  of  twenty-six  men  being  at  work.  There  had  been  no 
change  in  the  ventilating  furnace,  and  in  passing  through  the  mine  I 
found  the  air  loaded  with  powder-smoke.  The  arrangements  for  carrying 
the  circulating  current  round  the  workings  were,  however,  very  g(Kxl, 
the  main  fault  lying  in  want  of  power  to  give  motion  to  the  air.  The 
doors  were  well  hung,  and  the  stoppings  secure,  but  the  furnace  was 
wholly  inadequate  for  the  work  required. 

On  the  occasion  of  this  visit  to  the  Salineville  district,  complaint  was 

made  in  court  against  the  John  Hays  and  Empire  mines  for  having  defect  ive 
ventilation.  A  new  and  improved  furnace  was  built  at  the  Hays  Mine; 
an  air-shaft  was  sunk  and  furnace  built  at  the  Empire,  and  the  ventilation 
improved  in  both  mines,  satisfying  the  requirements  of  the  law.  Legal 
proceedings  were  discontinued  as  soon  as  these  improvements  were  made, 
the  coal  companies  paying  the  costs  of  the  suit.  There  are  several  other 
mines  in  this  district  which  will  be  complained  against  if  improvement 
is  not  made. 

CAMBRIDGE   MINES. 

There  are  but  five  mines  in  this  county  which  come  under  the  pro- 
visions of  the  mining  law,  one  shaft  and  four  drift  mines.    The  shaft  is 
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the  most  easterly  of  the  series  of  mines,  and  is  situate  five  miles  eapt  of 
Cambridge,  on  the  line  of  the  Baltimore  and  Ohio  Railroad.  It  is  sunk 
at  the  foot  of  a  high  bluff,  and  the  pit  itself  is  but  thirty-three  feet  deep, 
while  the  cover  over  the  coal  is  fully  two  hundred  feet  in  the  hill.  The 
main  entry  runs  north  on  the  face  of  the  coal.  Three  butt  entries  are 
working,  the  lower  two  are  each  double,  a  pillar  of  fifteen  feet  in  thick- 
ness being  left  between  each  gallery,  which  is  cut  through  every  fifty 
yards  for  air.  Rooms  are  ppened  on  the  lower  butt  entry  to  the  north 
and  south,  but  on  the  middle  ones,  as  also  on  No.  3,  or  the  furnace  entry, 
rooms  are  turned  to  the  north  only.  The  rooms  are  worked  up  one  hun- 
dred and  thirteen  feet.  The  pillars  left  are  twenty  feet  in  thickness,  and 
the  rooms  are  twenty  feet  wide.  No  break-throughs  or  cross-cuts  are 
made  from  one  room  to  another. 

The  ventilation  was  good  throughout  the  mine.  Only  a  sjnall  force  of 
men  were  employed,  and  none  of  them  were  in  rooms  far  advanced  in 
the  fast.  The  stoppings  along  the  entries  were  built  of  refuse  matter 
from  the  entries  and  rooms.  This  material  needs  frequent  overhauling, 
as,  no  matter  how  closely  it  may  be  packed,  it  soon  settles  down,  and  allows 
the  air  to  leak  and  spill  at  the  roof. 

The  ventilation  was  due  to  furnace-power.  The  air-shaft  is  ninety-one 
feet  deep,  is  sunk  on  entry  No.  3,  or  the  third  lift  of  butt  entries,  and  is  dry 
and  roomy. 

In  working  up  rooms  one  hundred  yards,  without  openings  or  break- 
throughs from  one  to  the  other,  too  great  an  advance  is  made  in  the  fast 
for  the  sanitary  requirements  of  the  mine.  With  a  vigorous  current  of 
air  playing  along  the  entries,  a  small  force  of  men  iji  the  mine,  and  little 
or  no  powder  used  during  working  hours,  there  may  be  no  cause  for  com- 
plaint; but  where  the  force  of  the  mine  is  large,  and  a  free  use  of  powder 
made  during  working  hours,  or  even  in  the  evening,  as  the  miners  leave 
the  mine,  there  can  not,  by  this  arrangem^iut,  be  good  air.  These  wordc 
are  not  uttered  as  reflecting  on  the  present  condition  of  this  mine.  There 
was  no  cause  of  complaint.  Every  thing  betokened  care  and  prudence, 
and  if  the  underground  force  is  not  increased,  and  the  sanitary  arrange- 
ments continue  to  be  equally  well  maintained,  the  mine  will  be  well  ven- 
tilated for  years  to  come. 

Scott's  mine,  situate  one  mile  west  of  the  shaft,  is  opened  on  the  face 
of  the  coal,  the  main  entry  angling  a  few  degrees  to  the  west  across  the 
face  until  it  has  been  advanced  one  thousand  feet,  when  it  follows  the 
plane  on  a  true  line.  All  the  workings  are  opened  west  of  the  main  entry, 
and  consist  of  five  branch  or  butt  entries,  each  about  one  hundred  yards 
apart,  rooms  being  opened  from  both  sides  of  these  entries.    The  rooms 
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in  the  first  two  entries  have  been  finished  up,  but  the  pillars  are  left 
standing.  Between  the  third  and  fourth  entries  no  rooms  have  been 
opened,  and  this  square  has  been  divided  up  into  a  number  of  blocks  by 
driving  face  entries  eighty  yards  apart  through  the  solid  coal.  Rooms 
are  then  started  on  the  butts  of  the  coal  from  both  sides  of  the  face  entries. 
The  workmen  seem  to  regard  these  butt-rooms  as  of  no  advantage  over 
those  advancing  on' the  face  of  the  coal,  though  they  can  do  equally  well 
in  them  as  in  face  rooms.  This  is  the  onlv  nlace  in  the  district  where 
an  experiment  has  been  made  by  opening  rooms  on  the  butts,  and  now 
that  no  extra  cost  is  thereby  occasioned  it  Avill  doubtless  be  more  generally 
applied. 

All  the  older  workings  of  this  mine  Avere  laid  out  with  the  object  of 
finishing  up  the  mine  in  the  first  stage  of  working,  and  leaving  the  pil- 
lars standing  behind.  To  recover  as  much  coal  as  possible  in  working 
forward,  the  rooms  were  made  seven  and  eight  yards  wide,  and  the  pillars 
only  eight  and  nine  feet  thick.  The  fl(X)rof  the  coal,  a  soft  and  yielding 
fire-clay,  gave  way  bt^fore  the  mine  was  more  than  well  opened  out,  pro- 
ducing a  creep  of  the  workings,  the  pillars  sinking  into  the  floor,  and 
closing  up  the  mine.  Larg(T  pillars  are  now  left  to  hold  the  mine  firm 
until  the  domain  sought  to  be  wrought  over  has  been  won.  The  pillars 
will  then  be  attacked,  and  as  many  of  them  recovered  as  possible.  This 
system  can  be  improved,  and  all  tlie  coal  recovered  in  working  forward, 
by  laying  the  workings  out  in  blocks  or  panels,  guarding  the  hauling- 
roads  with  strong  pillars,  and  working  out  the  pillars  as  soon  as  the  rooms 
are  worked  up.  The  manager  has  this  plan  under  consideration.  He  can 
apply  it  successfully  and  recover  fully  ninety  per  cent,  of  all  the  coal  of 
the  mine.  Since  the  mines  of  this  district  were  opened  a  ton  of  coal  has 
been  lost  for  every  ton  recovered.  The  mine  is  ventilated  by  means  of 
an  air-:-haft  sunk  at  the  end  of  the  first  butt  entrv,  at  the  bottom  of  which 
there  is  a  good  furnace.  This  part  of  the  mine  is  protected  by  a  strong 
pillar  of  coal  one  hundred  feet  thick.  The  air  is  received  at  the  main 
entrance,  passes  to  the  head  of  the  face  entry,  which  is  now  a  double 
entry,  with  a  twenty-five-foot  pillar  between  these  parallel  headings; 
thence  it  flows  along  the  inmost  butt  entry,  and  passes  through  a  face  air- 
course  U)  the  fourth  face  gallery,  cut  through  the  solid  block  of  coal,  to 
open  rooms  on  the  butts;  thence  it  passes  through  an  air-course  on  the 
east  flank  of  the  one-hundred-foot  pillar  which  supports  the  air-shaft, 
and  finally  reaching  the  furnace  is  discharged  through  the  up-cast.  This 
plan  of  vrntilation  is  one  very  generally  in  use  in  the  State,  and  can  not 
bo  coinmondf^l.  Tliere  can  never  be  good  air  in  the  rooms  and  entries 
ahead  of  the  air-rour^e.     Before  the  last  air-course  is  through  the  newer 
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workings  are  again  in  the  face.  Double  entries,  main  and  butt  alike, 
ever  kept  abreast,  alone  can  satisfy  the  requirements  of  the  mining  law, 
and  maintain  all  the  ramifications  of  the  mine  in  a  fit  state  for  men  to 
work. 

The  Guernsey  Mine  is  one-third  of  a  mile  west  of  the  Cambridge  Mine. 
The  mouth  of  the  drift  is  forty  feet  higher  than  the  railroad,  and  twenty- 
five  feet  higher  than  the  opening  of  the  Cambridge  Mine.  An  inclined 
plane,  three  hundred  and  fifty  feet  in  length,  and  rising  one  foot  in 
five,  extends  from  the  dump  to  the  drift-mouth.  The  main  cn^ry  follows 
the  face  of  the  coal  south.  The  entry  rises  from  its  entrance  for  a  dis- 
tance of  six  hundred  feet,  and  at  this  point  is  ten  to  twelve  feet  higher 
than  the  mouth  of  the  mine;  then  the  coal  floor  flattens  to  a  level  or 
takes  a  slight  reverse  dip.  This  entry  has  been  in  an  immense  horse- 
back for  six  hundred  feet,  and  is  not  yet  through  it.  The  light  slate  roof 
is  supplanted  by  a  roof  of  sandstone,  which  also  cuts  away  part  of  the 
coal  seam,  until  at  many  points  in  the  entry  not  more  than  a  foot  or 
fifteen  inches  of  coal  is  left.  The  rock  roof  is  very  irregular,  causing 
the  coal  to  increase  and  diminish  in  height  at  short  intervals. 

To  the  west  of  the  main  entry  all  the  available  coal  of  this  mining 
property  is  worked  out,  and  that  part  of  the  mine  has  been  Abandoned. 
The  workings  are  east  of  the  main  gallery,  and  are  opened  in  the  butt 
entries.  An  air  entry  is  opened  one  hundred  and  fifty  yards  east  of  the 
main  opening,  which  receives  the  intake  current.  These  entries  are  all 
single,  the  rooms  are  twenty  feet  wide,  the  pillars  sixteen  feet  thick,  and 
no  break-throughs  are  made  between  the  rooms.  The  up-cast  shaft  consists 
of  a  wooden  box  erected  to  the  west  of  the  main  entrance;  on  the  outside 
of  the  mine  a  small  and  rude  furnace  is  placed  near  the  bottom  of  this 
box,  and  this  fire  gives  a  feeble  motion  to  the  air.  The  stone  entry  is 
aired  by  means  of  a  wooden  box  laid  on  one  side  of  the  gallery,  which 
receives  air  from  the  main  air  entry.  Nearly  all  motion  is  lost  to  the 
current,  and  the  face  of  the  entry  has  not  an  inviting  atmosphere.  All 
the  ventilating  arrangements  of  this  mine  are  feeble  and  temporary. 
Owing  to  the  long  duration  of  the  fault  in  the  main  gallery,  no  encour- 
agement has  been  offered  to  construct  more  costly  and  elaborate  struc- 
tures. A  good  air-shaft,  a  substantial  furnace  or  an  exhaust  fan,  roomy 
air-courses,  and  double  entries  alone  can  give  motion  to  air  and  preserve 
the  current  pure  and  sweet  at  the  wall  faces,  where  it  is  needed. 

The  Cambridge  mines  were  idle  when  this  district  was  visited,  and 
the  mine  was  not  examined.     It  usually  employs  a  large  force  of  mi 
and  the  workings  are  quite  extensive. 

The  Nicholson  Mine  is  situate  on  the  Marietta,  Pittsburgh  and  < 
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land  Railroad,  two  miles  south  of  Cambridge.  The  coal  is  level  free,  and 
is  reached  by  a  drift  opening.  The  mine  is  ventilated  by  a  furnace 
placed  at  the  bottom  of  a  shallow  air-shaft  mhich  is  sunk  to  the  south  of 
the  main  opening.  The  main  entry  following  the  face  of  the  coal  is 
double,  but  the  butt  entries  are  single,  air-courses  being  driven  in  the 
fast  from  one  butt  entry  to  the  other  every  one  hundred  yards.  This 
plan  is  now  being  abandoned  and  double  butt  entries  laid  out  instead. 
A  pillar  of  twenty-five  feet  in  thickness  is  left  between  the  parallel  en- 
tries, which  is  pierced  through  every  forty-five  yards  for  air.  The  rooms 
are  worked  twenty  feet  wide,  with  pillars  eight  and  ten  feet  in  thickness 
left  between  them.  This  width  of  pillar  is  too  weak  to  leave  standing 
for  any  length  of  time,  or  even  for  recovery  immediately  after  the  rooms 
are  worked  up. 

At  the  date  of  inspection,  the  mine  was  paying  the  penalty  of  weak 
pillars  in  a  crush  of  the  overlying  rocks,  which  broke  over  the  bandoned 
rooms  into  the  entry  and  ruined  a  valuable  part  of  the  mine.  The  hill 
was  rent  to  the  surface. 

I  suggcj^tod  to  Mr.  Granger,  the  manager  of  the  mine,  to  make  the  pil- 
lars at  least  double  the  width  they  are  now  made;  to  work  the  mine  in 
panels  or  squares;  to  increase  the  distance  between  the  butt  entries  to 
two  hundred  yards,  anii  to  attack  the  pillars  of  each  pantl  after  the 
rooms  are  worked  out,  and  cut  all  the  pillar  coal  away,  allowing  the  ex- 
hausted area  to  crush  and  fall  to  the  surface.  By  this  plan  nearly  all  the 
pillar  coal  could  be  recovered,  and  the  possibility  of  a  general  crush  or 
creep  extending  over  the  mine  be  prevented. 

The  first  break  occasioned  by  the  crushing  of  the  pillars  came  to  the 
surface  and  encouraged  the  mine  boss  to  hope  that  the  squeeze  had  ex- 
hausted itself,  and  my  suggestion  to  erect  a  series  of  wooden  pillars 
along  the  line  of  the  break  was  disregarded.  A  few  months  afterward 
the  mine  crush-d  anew,  and  many  times  the  cost  which  would  have 
sufliccd  to  have  erected  all  necessary  safeguards  against  such  a  contin- 
gency were  involved  in  the  crush. 

LEETONIA. 

The  Cherry  Valley  Iron  Company  have  three  mines  two  drift  and  one 
slopp.  They  are  opened  on  Green  Creek,  the  two  drifts  at  Washington- 
ville  and  the  slope  at  Leetonia.  The  slope  is  eighty-five  feet  in  length, 
ard  eleven  feet  wide  the  whole  way  down,  affording  ample  pissage  for 
the  niincrs  without  traveling  on  the  track.  The  coal  is  quite  thin, 
nevf^r  exceeding  three  feet,  and  averaging  less  than  thirty  inches.  The 
main  entry  runs  west,  is  five  hundred  yards  in  length,  and  has  reached 
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the  line  of  the  coal  property.  This  entry  is  fourteen  feet  wide  for  nearly 
its  whole  length,  and  has  a  double  track.  There  are  fifteen  butt  entries, 
eight  on  the  north  side  and  seven  on  the  south  side  of  the  main  entry. 
The  face-slips  of  the  coal  run  N.  45°  E.,  and  the  butt-slips  N.  45°  W. 
The  butt  entries  are  each  one  hundred  yards  apart,  and  have  been  ex- 
tended five  hundred  yards  or  more.  Each  entry  is  seven  feet  wide  and  five 
feet  high  above  the  rail;  the  rooms  are  broken  off  seven  feet  wide,  ex- 
tended to  twenty  feet,  with  pillars  of  ten  feet  between  the  rooms— the 
pillars  being  taken  out  after  the  mines  are  finished.  Only  the  height  of 
coal  is  taken  forward  in  the  rooms,  and  the  miners  have  to  crawl  on  all 
fours  to  reach  their  working  places  after  leaving  the  entry. 

The  Roller  and  Washington ville  mines  of  this  company  are  level  free, 
and  are  holed  through  on  each  other.  The  Washingtonville  has  an  air 
opening  fronting  Green  Creek,  and  the  ventilation  is  by  the  natural 
forces — the  air  sometimes  entering  and  sometimes  discharging  itself 
through  this  entry,  according  to  the  force  and  direction  of  the  wind,  the 
motion  of  the  cars,  or  the  difference  in  density  of  the  mine  and  outside 
temperature.  The  system  of  working  and  of  ventilation  is  the  same  at 
all  the  mines  of  this  company.  There  are  thirteen  butt  entries  in  the 
Washingtonville  mine,  seven  to  the  south-east  and  six  to  the  north  west 
of  the  face  entry.  The  butt  entries  of  this  mine  extend  eight  hundred 
and  nine  hundred  yards  on  each  side  of  the  main  gallery.  The  Roller 
mine  is  less  extensive,  having  five  butt  entries  on  one  side  and  four  on 
the  other  side  of  the  main  gallery.  The  north-western  entries  extend  te 
the  boundary;  those  on  the  opposite  side  meeting  with  the  workings  of 
the  Washingtonville  mine. 

The  plan  of  ventilation  consists  in  driving  air-courses  alongside  of  the 
way  entry,  leaving  a  pillar  twelve  feet  thick  between  the  air-way  and  the 
gallery.  The  rooms  are  laid  out  in  a  series  of  ten  to  each  block  or  square, 
are  worked  on  both  sides  of  the  butt  entry,  and  meet  in  the  middle  after 
advancing  fifty  yards.  The  ten  rooms  on  the  side  opposite  the  air-course 
are  worked  first,  and  after  they  are  finished  the  ten  rooms  on  the  air- 
course  side  are  started.  An  air-course,  consisting  of  the  inmost  of  the 
ten  rooms,  is  cut  to  the  adjoining  entry,  so  that  the  air  is  made  to  plaj 
past  every  room.  Meantime  the  entry  continues  working  ahead.  To  get 
the  air  up  to  it,  temporary  brattice  is  built  between  the  entry  and  the 
air-course  openings,  except  the  last  opening  inside  of  the  block,  and  this 
forces  the  air  up  towards  the  entry  face,  the  current  returning  down  the 
air-way  to  the  room  air-course  that  goes  through  on  the  adjoining  entry. 
The  ventilating  currents  are  not  as  strong  as  they  ought  to  be,  mainly 
for  want  of  furnace  power;  but  as  the  miners  knock  all  the  coal  and  use 


16 

no  gunpowder  in  the  mines,  except  in  blasting  roof  and  bottom  on  the 
entries,  less  air  will  suffice  for  ventilation  than  in  mines  where  blasting 
is  done  in  every  working  place. 

There  are  numerous  depressions  and  hills  in  the  mines,  and  in  driving 
forward  the  entries,  the  height  for  the  hauling  roads  are  taken  out  of  the 
roof  or  bottom,  like  the  cuts  and  fills  of  a  railroad.  When  hills  seven  or 
eight  feet  in  height  are  encountered,  the  entry  is  made  level  by  cutting 
out  the  bottom.  Sometimes  dips  are  encountered,  the  water  of  which 
can  be  drained  by  abandoning  this  part  of  the  mine  until  a  passage-way 
is  cut  in  the  coal  along  tlie  line  of  depression  or  swamp.  Last  spring,  in 
one  of  these  dips  in  the  Grant  and  Davis  entries,  five  acres  of  water  were 
pent  up,  and  a  gallery  was  driven  in  the  swamj)  from  tlie  Shoo-fly  entry 
to  tap  it.  Before  reaching  the  water,  bore-holes  were  liept  in  advance  of 
the  miners,  and  the  water  was  tapped  and  liberated  Avithout  accident. 

Walter's  Mine,  of  Walters  &  Co.,  is  a  drift  opening,  situate  three- 
quarters  of  a  mile  north-east  of  the  Wa.shingtonville  Mine  of  the  Cherry 
Valley  Iron  Company.  This  mine  was  opened  in  1873  by  the  New  Lis- 
bon Coal  Company,  and  laid  out  on  the  *' long-wall''  system.  Only  a  few 
months'  work  was  done,  Avhen  the  mine  stoi)pod  and  the  comi)any  aban- 
doned the  lease.  It  lay  idle  eighteen  months,  and  was  reopened  by 
Walters  &  Street.  They  at  once  abandoned  the  long-wall  practice  and 
adopted  pillar  and  room,  following  the  method  in  practice  in  the  mines 
of  the  neighborhood.  Little  work  had  been  done  at  the  date  of  inspec- 
tion, in  August. 

The  Grafton  Iron  Company's  mine,  situate  at  Leetonia,  is  a  shaft  nine- 
ty-five feet  deep.  It  is  sunk  througli  two  different  beds  of  coal,  the  lower 
bed  being  fifty  feet  below  the  upper  one.  The  lower  coal  is  not  wrought 
at  present.  The  upper  coal  is  the  equivalent  of  the  seam  mined  at 
Washingtonville  by  the  Cherry  Valley  Iron  Company  and  by  other  firms 
in  this  district.  The  coal  is  twenty-eight  inches  in  thickness  on  the 
average,  locally  rising  to  thirty-two  imihes,  but  only  the  lower  twenty 
inches  is  taken  out  of  the  mine.  The  main  entry,  called  tlie  Craig  Entry, 
runs  N.  40°  W.,  angling  across  the  face  of  the  coal.  This  entry  is  two 
thousand  feet  in  length,  and  has  dipped  nine  feet  in  this  distance. 

The  entries  of  the  mine  are  seven  feet  wide  and  five  feet  high  above 
the  rail.  The  rooms  are  six  feet  wide  when  broken  off,  but  are  widened 
out  to  eighteen  feet,  leaving  pillars  of  four  feet  in  thickness  between  the 
rooms.  As  the  top  coal,  eight  inches  thick,  is  stowed  back  in  the  rooms, 
the  goaves  are  well  filled  up,  and  any  falls  or  crushes  that  occur  confirie 
themselves  to  abandoned  rooms,  and  never  overrun  the  entries. 
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There  is  an  air-shaft  and  furnace  for  ventilation,  the  hoisting-shaft  be- 
ing the  down-cast.  An  air-course  is  driven  alongside  of  the  main  entry, 
but  the  butt  entries,  which  are  one  hundred  yards  apart,  are  ventilated 
by  air-courses  driven-  from  one  to  the  other  every  one  hundred  yards. 
This  forms  a  series  of  blocks  one  hundred  yards  square,  twelve  rooms  be- 
ing in  each  block. 

The  ticx)r  of  the  mines  of  this  district  is  damp,  sometimes  wet,  and  the 
miners,  passing  all  their  working  time  sitting  or  stretched  on  the  pave- 
ment, contract  rheumatism  and  lumbago  in  consequence.  When  cars  are 
plenty  and  work  steady,  four  to  five  per  cent,  of  the  underground  forces 
are  laid  up  by  disease  contracted  in  the  mine.  None  of  the  working 
places  are  more  than  thirty-tw^o  inches  Siigh,  and  many  of  them  are  less 
than  twenty-six  inches,  the  general  average  being  twenty-eight  inches. 
Toreach  their  working  places  from  the  entries  the  men  are  re<iuiredtocrawl 
on  all  fours,  and  when  they  want  to  rest  they  must  stretch  themselves 
out  on  the  ground.  In  other  respects  the  mines  are  safe;  low  workings 
are  always  safer  from  falling  materials  in  the  roof  than  high  ones.  Loose 
material  is  more  readily  detected,  and  when  it  falls  it  does  not  hurt  so 
badly.  Accidents  from  falls  of  roof  or  of  coal  are,  therefore,  seldom  re- 
ported in  this  district. 

BARNESVILLE. 

All  the  mines  in  Belmont  county  are  opened  in  the  equivalent  of  the 
Pittsburgh  Coal  No.  8  of  the  Geological  Survey.  The  Barnes ville  Coal 
Works,  situate  at  Barnesville,  on  the  Baltimore  and  Ohio  Railroad,  is  a 
shaft  mine  one  hundred  and  eighty-six  feet  of  perpendicular  depth. 
This  shaft  was  sunk  in  the  summer  of  1874  to  a  depth  of  eighty-seven 
feet  to  an  upper  seam  of  coal  five  feet  in  height.  The  coal  proved  to  be 
of  an  inferior  quality,  and  after  running  the  mine  for  a  few  months,  the 
proprietors  resolved  on  sinking  down  to  the  Pittsburgh  bed.  The  shaft, 
which  was  originally  of  one  compartment,  circular  in  form,  and  of  a  di- 
ameter of  six  feet,  was  made  rectangular  and  enlarged  to  eight  feet  wide 
by  sixteen  feet  in  length.  The  coal  is  from  four  to  five  feet  in  height.  The 
workings  have  not  advanced  any  distance  from  the  bottom  of  the  shaft,  but 
as  far  as  they  have  gone  have  been  laid  off  with  due  care  and  skill.  A  sub- 
stantial furnace  has  been  erected  at  the  bottom  of  the  up-cast  compart- 
ment of  the  shaft,  the  cages  are  covered,  safety-gates  applied,  but  the 
safety-catches  have  not  yet  been  put  on  the  cages.  The  mine  makes  a 
little  fire-damp. 

Though  this  shaft  is  one  hundred  and  eighty-six  feet  deep,  and  passes 
through  three  seams  of  coal,  it  makes  no  water,  except  a  very  small 
quantity  in  the  limestone  and  cement  rocks  near  the  top  of  the  shaft. 

2m 
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BELLAIR  MINES. 

The  mines  of  Stewart  &  Mcehan  and  those  of  Kidd  Brothers  are  also 
opened  on  the  line  of  the  Baltimore  and  Ohio  Railroad.  Both  are  drift 
openings.  Stewart  &  Meehan's  is  situate  at  Franklin  Station,  seven 
miles  west  of  Bellair.  The  mine  is  opened  on  the  butts  of  the  coal,  and 
as  it  enters  the  bill  a  face  entry  is  pushed  forward  to  the  boundary  of 
the  property  and  an  air-shaft  sunk  there,  at  the  bottom  of  which  a  ven- 
tilating  furnace  is  placed.  The  main  butt  entry  consists  of  three  par- 
allel entries,  separated  from  each  other  by  pillars  of  thirty  feet  in  thick- 
ness. The  rooms  are  started  on  the  left  of  the  left  flank  entry,  and  on 
the  right  of  the  right  flank ;  one,  the  central  gallery,  being  kept  for  a 
permanent  hauling-road  and  air-courKO.  Air-passages  are  cut  thj'ough 
from  one  entry  to  another  every  one  hundred  feet,  and  as  the  newer  ones 
are  made  the  older  ones  are  closed,  in  order  to  discharge  the  air  at  the 
wall-faces,  where  the  people  are  employed.  From  the  main  face  entry 
another  butt  entry  is  worked  forward,  being  divided  from  the  main  butt 
entry  by  a  block  one  hundred  and  twenty  yards  in  thickness.  Rooms 
are  worked  to  the  right  and  left  of  this  entry,  the  left  rooms  meeting 
the  right  rooms  of  the  right  flank  entry. 

In  opening  this  mine  the  coal  raised  along  the  main  gallery  for  several 
hundred  feet,  then  started  off  on  its  regular  level.  The  top  of  the  hill 
was  thirteen  feet  higher  than  the  mouth  of  the  mine,  and  the  mine 
mouth  was  about  the  same  depth  below  the  dum]).  This  made  very  un- 
satisfactory conditions,  and  last  summer  tlie  mine-owners  opened  an  en- 
try above  the  coal,  running  in  level,  to  cut  olT  the  hill  in  the  mine  and 
the  hill  outside,  but  on  encounterfng  the  limestone,  thirteen  feet  above 
the  coal,  the  cost  of  cutting  through  it  proved  so  great  that  they  were 
obliged  to  start  a  new  and  lower  level,  and  run  in  under  the  limestone. 

Kidd's  Mine,  situate  at  Nefl's  Siding,  consists  of  two  openings,  two  hun- 
dred yards  apart.  The  old  opening  runs  north  on  the  face  of  tlie  coal, 
and  two  hundred  and  fifty  yards  from  its  entrance  crosses  a  dike,  which 
throws  the  coal  down  upwards  of  three  feet.  For  one  hundred  yards  in- 
side of  this  dike  the  coal  dipped  into  a  swamp  and  then  commenced 
rising.  It  also  dipped  from  the  entrance  of  the  mine  to  the  dike,  the 
swamp  being  eighteen  feet  lower  than  the  mine  mouth.  The  now  open- 
ing was  made  to  cut  off  the  up-hill  grade,  and  was  commenced  fifteen 
feet  below  the  coal.  This  opening  ron  north-west  and  struck  the  dike 
one  hundred  yards  from  its  mouth,  the  line  of  direction  of  the  dike  being 
north-east. 

A  few  yards  inside  of  the  dike  this  entry  was  changed  in  a  north-east- 
ern course,  running  parallel  with  the  down-throw.    There  are  two  butt 
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entries  in  these  rooms,  one  started  from  off  the  old  main  entry  and  the 
other  from  off  tne  new.  They  both  run  west,  and  the  entry  extending 
from  the  old  opening  crosses  the  dike,  where  the  down-throw  is  seven 
feet  deep.  The  second  bntt  entry,  beginning  west  of  the  dike,  does  not 
intercept  it.  Both  of  these  galleries  run  out  to  day  and  give  the  working 
places  of  the  miners  excellent  ventilation. 

The  rooms  ar^  worked  twenty-four  feet  wide,  the  j)illars  are  six  feet 
thicff,  the  butt  entries  are  eighty  yards  apart,  and  the  rooms  work  to  the 
north.     All  the  hauling  is  done  from  the  new  mine. 

The  entries  of  this  mine,  as  well  as  of  the  Franklin  Mine,  do  not  ex- 
ceed six  feet  in  width,  and  this  is  the  prevailing  condition  all  over  the 
Bellak*  district.  There  is  a  friable  material,  one  to  one  and  a  half  feet 
thick,  called  soapstoneby  the  miners,  immediately  above  the  coal,  which 
forbids  wide  entry  workings,  and  when  it  falls  down  the  upper  bench  of 
coal,  resting  upon  it,  also  gives  way  and  falls. 

The  Belmont  Works,  situate  immediately  below  Bellair,  consist  of  two 
drift  mines,  which  are  the  lowest  openings  on  the  Ohio  River,  in  the  Bell- 
air  region,  where  the  Pittsburgh  coal  is  accessible  by  drifting.  The 
main  gallery  of  the  upper  mine  runs  through  the  hill.  This  entry  is 
twenty-one  hundred  yards  in  length.  It  enters  the  hill  and  runs  quarter- 
ing on  the  butts  of  the  coal  for  fifteen  hundred  yards,  then  wheels  to 
the  west,  were  it  comes  out  to  day.  One  thousand  yards  from  the  mouth 
of  the  main  entry  a  face  entry  is  driven  to  the  south,  and  heads  through 
at  the  face  of  the  workings  in  the  lower  mine,  the  distance  being  three 
hundred  and  twenty  yards.  Five  hundred  yards  inside  of  this  entry 
another  face,  also  running  south,  is  driven  four  hundred  yards.  From 
this  entry  four  butt  entries  are  driven  to  the  west,  each  entry  being  one 
hundred  yards  apart.  The  rooms  are  opened  in  these  entries,  and  worked 
to  the  south  ;  they  are  twenty-four  feet  wide,  with  ten-foot  pillars  between 
them.  All  coal  north  of  the  main  gallery  is  solid,  no  workings  extending 
in  that  direction. 

The  lower  mine  is  seven  hundred  yards  below  the  upperone,  and  enters 
the  hill  on  the  same  line,  but  after  the  main  entry  extends  three  hundred 
yards  its  line  of  direction  is  changed  to  the  butts,  so  that  the  main  en- 
tries of  each  mine  gradually  approach  each  other.  The  face  entries  of 
this  mine  run  to  the  north,  the  butt  entries  running  west.  The  rooms 
also  run  north,  so  that  the  rooms  of  the  upper  mine  and  those  of  the 
lower  one  face  each  other. 

Both  mines  are  ventilated  by  furnace  power.  In  the  upper  mine  the 
air  is  received  from  the  gallery  through  the  hill,  and  passes  along  this 
entry  till  the  inmost  face  entry  is  reached,  when  it  is  sent  down  to  venti- 
late that  line  of  workings ;  thence  it  passes  along  the  inmost  butt  entry 
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to  the  next  face  entry,  ventilating  that  division  of  the  workings,  and  so 
on  till  all  the  working  galleries  have  been  passed.  The  current  then 
returns  to  the  main  entry  and  i)asses  along  it  to  the  furnace  at  the  air- 
shaft,  near  the  mouth  of  the  mine.  In  the  new  mine  the  circulating  cur- 
rent of  air  enters  at  the  mine  mouth,  passe^?  through  the  working  places, 
and  returns  by  a  return  air-course  to  the  furnace.  Excellent  ventilation 
prevails  through  every  working  place — room  and  entry  alike — in  both 
mines.  The  miners  boast  of  the  salubrious  condition  of  their  working 
places,  and  speak  of  their  employer  with  respect  and  gratitude.  There 
is  no  grumbling  and  fault-finding  with  the  mine  nnd  its  management, 
as  is  so  often  seen  where  bad  ventilation  prevails. 

The  Pittsburgh  Works  of  Rockenhauser  and  Sterrit,  one  mile  below  Bell- 
air,  on  the  Ohio  River,  have  been  greatly  improved  in  their  sanitary 
condition  within  the  past  year.  An  air-shaft  eighty-six  feet  in  depth  has 
been  sunk  at  the  back  of  the  main  entry.  In  extending  the  main  entry 
from  this  point,  three  parallel  entries  are  driven  abreast,  one  for  a  per- 
manent bauling-gallery,  one  for  a  permanent  air-couiFe,  and  the  third 
for  opening  up  rooms.  The  rooms  are  broken  off  the  entry  full  width. 
Formerly,  when  only  two  entries  were  made,  the  rooms  were  opened  in  nar- 
row necks  until  they  had  advanced  twenty  feet,  when  they  were  widened 
out  to  twenty  five  feet.  By  driving  three  entries  these  narrow  necks 
are  dispensed  with,  the  cost  of  cutting  which  equals  the  extra  cost  of 
cutting  an  additional  gallery.  To  impart  extra  strength  to  this  part  of 
che  mine,  the  pillar  of  coal  between  the  main  and  air-entries  is  made  forty 
feet  thick,  and  a  fifty-foot  pillar  stands  between  the  air- gallery  and  the 
main  hauling-gallery.  In  the  other  divisions  of  the  mine  the  butt  en- 
tries are  double,  one  for  air  and  the  other  for  rooms.  The  rooms  are 
broken  twenty  feet  wide,  and  are  opened  to  twenty- live  feet.  At  every 
eighth  room  a  pillar  of  sixty  feet  in  thickness  is  left,  the  pillars  between 
the  rooms  in  other  cases  being  from  fourteen  to  fifteen  feet.  After  the 
rooms  of  a  square  have  been  worked  up,  the  sixtj^-foot  pillar  is  some- 
times, but  not  always,  split  by  driving  a  room  up  through  the  middle  of  it. 

In  working  by  this  plan  all  the  pillar  coal  is  lost,  and  no  thought  is 
given  to  its  future  recovery.  Indeed,  its  recovery  may  be  said  to  be  im- 
possible, either  immediately  or  remotely,  under  the  present  system  of  work- 
ing. Stronger  pillars  must  be  left  between  the  rooms,  and  the  mine 
worked  in  panels,  so  that  when  the  pillars  are  removed  the  crush  which 
follows  will  confine  its  force  \to  the  ground  exhausted,  and  afterward  be 
powerless  for  mischief.  By  the  sacrifice  of  all  pillar  coal,  as  the  mines  of 
the  Bellair  region  are  now  worked,  fully  one-half  of  the  coal,  exclusive  of 
slack  made  in  mining,  is  hopelessly  sacrificed. 
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The  Weegee  Slope,  one  of  the  oldest  mines  in  the  Bellair  district,  has 
heen  running  for  twenty-five  year?.  The  main  entry  goes  north  on 
the  face  of  the  coal,  but  the  butt  entries,  running  west,  angle  a  little, 
the  dip  of  the  coal  being  more  marked  in  this  mine  than  any  other  of 
the  district,  exceedinf^  sixty  feet  to  the  mile.  The  butt  entries  extend 
westward,  and  are  eighty  yards  apart.  The  rooms  are  twenty-five  feet 
wide,  the  pillars  ten  feet  thick.  The  ventilation  is  by  furnace  power, 
the  air  entering, the  slope  and  passing  along  the  workings,  thence  return- 
ing by  a  return  air-course  to  the  furnace  at  the  bottom  of  the  up-cast  shaft. 

The  mine  first  below  Weegee,  the  Empire  Slope,  has  not  been  running 
since  the  mining  law  went  into  operation.  The  workings  are  full  of 
water  to  the  slope's  mouth.  Two  eftbrts  have  been  made  b}^  the  owners 
to  drain  the  mine  and  resume  operations  within  the  past  year.  The  mine 
is  favorably  situated  on  the  river  bank,  and  the  slope  is  not  deep. 

The  Union  Coal  Works  consist  of  a  slope  four  hundred  and  twenty- 
eight  feet  in  length,  dipping  thirteen  inches  to  the  yard.  The  slope  passes 
through  limestone  most  of  the  way,  a  hard  and  difficult  material  through 
which  to  cut  a  true  grade;  but  the  grade  is  regular  and  true,  and  the 
slop?  from  the  top  to  the  bottom  is  one  of  the  finest  pieces  of  engineering 
skill  ever  completed  in  the  State. 

During  the  summer  the  structures  at  the  top  of  the  slope  were  de- 
stroyed by  fire,  but  they  have  since  been  replaced  by  improved  machinery. 
The  bottom  of  the  slope  has  also  been  improved  by  taking  out  all  the  old 
timbering  and  replacing  it  with  newer  and  higher  structures,  adding  com- 
fort and  safety  to  the  mine.  The  system  of  working  is  also  being  changed, 
so  that  all  entries  will  be  double  in  the  future.  '' 

The  ventilation  in  this  slope  is  good;  there  is  a  poAverful  column  of 
air  flowing  down  the  slope  when  the  furnace  is  kept  up,  and  there  can 
be  no  complaint  as  to  ventilation,  unless  the  arrangements  for  distribut- 
ing the  current  are  neglected  in  the  interior  of  the  mine.  The  venti- 
lating furnace  is  roomy,  well  constructed,  and  safe. 

The  Pipe  Creek  mines  are  the  lowest  Avorks  in  the  Bellair  district. 
The  main  opening  consists  of  a  slope  seventy  yards  in  length,  dipping 
one  foot  in  three.  The  main  entry  runs  north  on  the  face  of  the  coal. 
The  workings  are  all  west  of  the  face  entry,  and  consist  of  three  butt 
entries,  each  one  hundred  yards  apart,  from  which  the  rooms  extend 
northward.  The  rooms  are  twenty  four  feet  wide,  with  twelve-foot 
pillars.  The  first  butt  entry  is  double,  with  a  thirty-foot  pillar  between 
the  parallels.  The  second  one  is  single,  but  the  third  is  double,  the  pillar 
between  the  parellels  being  fifty  feet  thick. 
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When  this  mine  was  opened  it  was  laid  out  witli  skill  and  judgment, 
but  later  the  workings  were  neglected,  or  were  placed  in  charge  of  parties 
without  practical  knowledge  or  experience.  Tlie  pillars  were  reduced  to 
six  feet,  and  the  rooms  widened  to  twenty-seven  and  thirty  feet.  The 
result  was,  a  crush  occurred,  overrunning  the  first  butt  entry  and  ex- 
tending to  the  second.  It  was,  however,  arrested,  and  the  system  of  work- 
ing changed  by  Mr.  James  Lashley,  the  foreman  of  the  mine.  The  third 
butt  entry,  as  stated,  was  made  double,  with  fifty  feet  of  pillar  between 
the  entries,  and  the  rooms  from  the  second  lift  were  stopped  fifty  feet 
from  the  lower  parallel.  In  extending  the  first  and  second  butt  entries 
also  strong  pillars  one  hundred  to  one  hundred  and  fifty  feet  thick  were 
left  between  every  ten  or  twelve  rooms.  Only  a  small  force  of  men  is 
usually  employed. 

MACKSBURO   MINES. 

On  the  80th  and  31st  of  March  the  Macksburg  miaes,  lo(^atcd  in/  the 
southern  part  of  Noble  county,  on  the  line  of  the  Marietta,  Pittsburgli 
and  Cleveland  Railroad,  were  visited  «nd  inspected.  These  mines  are 
opened  on  the  ecjuivalent  of  the  Pittsburgh  coal,  whitra  here,  as  at  so 
many  other  localities  in  Ohio  and  Pennsylvania,  forms  a  double  seam. 
The  lower  bench  is  from  five  to  six  feet  in  thicrkness,  of  good  quality, 
and  a  homogeneous  mass.  The  upper  bench  is  fiom  tAvo  inches  to  three 
feet  thick,  and  is  separated  from  the  main  seam  by  a  band  of  fire  clay  or 
soapstone  of  varying  thickness,  but  usually  about  three  feet.  The  upper 
bench  is  of  no  commercial  value,  being  largely  impregnated  with  sulphur 
and  other  impurities,  and  it  is  left  untouched  in  the  mines. 

This  seam  of  coal  at  Macksburg  lies  high  up  in  the  l>luffs,  and  has  a 
light  cover — less  tlian  one  hundred  feet.  The  numerous  ravines  of  the 
neighborhood  cut  down  through  the  coal  at  many  points,  so  that  in  open- 
ing the  mines  the  main  galleries  can  be  ]mshi*d  through  the  hills  to  day. 
The  rooms  are  made  twenty-one  feet  wide,  Avith  pillars  of  ten  feet  between 
each  room.  The  butt  entries  are  one  hundred  and  twenty  yards  apart, 
and  rooms  are  worked  oif  each  side  of  the  entry.  As  soon  as  the  opposing 
rooms  are  cut  through  on  each  other,  the  pillars  are  attacked  and  with- 
drawn. Five  pillars  are  simultaneously  lobbed,  and  after  being  finished 
up  five  others  are  attacked,  and  so  on  until  the  whole  series  are  won. 

The  band  of  light  shale  which  lies  between  the  two  coals  is  soft  and 
fragile,  iind  requires  thickly-set  proi>s  to  maintain  it  in  jjlace.  A  saving 
would  be  had  on  proj^wood,  and  more  lumj)  coal  would  be  inade,  by  work- 
ing the.*e  mines  on  the  long-wall  system;  but  it  is  doubtful  if  the  ex- 
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pense  of  getting  the  coal  would  be  lessened  in  consequence.  The  condi- 
tions for  long-wall  practice  exist,  and  the  system  could  be  applied  with- 
out risk  or  trouble. 

The  ventilation  is  provided  by  the  natural  forces,  the  currents  of  air 
sweeping  along  the  main  galleries  from  outlet  to  outlet.  The  workings 
are  generally  dry  and  comfortable,  and  the  air  above  complaint. 

North  of  Macksburg,  near  the  village  of  Dexter,  the  Buffalo  mines  are 
opened  on  the  same  seam  of  coal.  They  have  not  been  running  during 
any  of  the  visits  to  this  region,  and  so  have  not  been  inspected. 

Tlie  Washington  mines,  situated  south  of  Macksburg,  are  also  idle, 
and  have  be^n  for  upward  of  two  years. 

COSHOCTON    MINES. 

The  manner  of  mining  in  practice  in  this  county  is  by  working  for- 
ward single  entries  on  the  face  of  the  coal,  and  single  entries  on  the  butts. 
None  of  the  mines  are  as  well  ventilated  as  they  should  be ;  the  system 
is  a  rude  one,  and  the  necessary  attention  is  not  given  to  the  distribution 
of  the  air,  even  with  the  rude  plans  in  practice.  The  butt  entries  are 
opened  in  the  Pen  Twyn  Mine  every  one  hundred  and  twent}'  yards, 
and  rooms  are  turned  off  from  both  sides  of  the  entrv.  The  air  is  taken 
up  one  side  of  the  entry  through  a  series  of  crossings  made  from  one 
room  to  another,  and  is  returned  down  the  entry  to  be  re-distributed  in 
the  advanced  ranges  or  lifts  of  the  workings.  The  entry-drivers  can  not 
work  far  ahead  in  the  fast  for  want  of  air,  and  the  number  of  men  at 
work  on  both  sides  ahead  of  the  air,  turning  r(X)ms,  is  such  that  there 
is  never  as  pure  a  ventilation  as  ought  to  be  had.  I  have  urged  this 
coal  company  to  drive  double  entries,  but  they  affirm  that,  owing  to  the 
necessity  of  lifting  bottom  or  blasting  top  to  make  hauling  height  for  the 
mule-roads,  the  extra  expense  under  the  present  depressed  condition  of 
the  coal  trade  could  not  be  borne.  I  have  then  urged  that  the  entry- 
men  should  be  authorized  to  break  .off  all  tlie  rooms  on  the  ajir-way  side, 
and  hole  them  through,  and  that  air-doors  should  be  provided  to  the 
rooms  before  the  miners  commenced  work  in  them;  but  this  they  also  ob- 
ject to,  as  adding  expense.  There  can  be  no  expense  whatever  attached 
to  this  method,  unless  the  men  who  break  off  rooms  are  not  paid  an  ad- 
equate price  for  doing  so. 

The  rooms  of  this  mine  are  first  started  off  at  seven  feet  wide,  and  then 
opened  to  eighteen  feet,  pillars  of  fifteen  feet  in  thickness  being  left 
between  the  rooms.  After  a  range  of  rooms  are  worked  up,  the  pillars  are 
attacked  and  withdrawn,  and  the  hill  falls  down.  The  floor  of  the  mine, 
a  soft  and  yielding  fire-clay,  first  gives  way ;  it  heaves  up  till  it  some- 
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times  meets  the  roof.  These  old  wastes  are  receptacles  of  two  gases, 
white-damp  and  black-damp,  wliich  frequently  annoy  the  miner.  The 
white-damp  is  formed  from  the  pyrites  of  iron  in  the  slack  coal  of  the 
gob- wastes,  which  breeds  heat  or  spontaneous  combustion,  particularly 
when  water  is  admitted.  On  the  south  of  the  main  entry  some  of  the 
old  works  to  the  dip,  after  being  abandoned,  become  filled  with  water. 
In  approaching  this  part  of  the  mine  bore-holes  were  kept  in  iidvance  of 
the  workings,  and  the  water  was  tapped  and  drawn  off  without  injury  to 
the  mines  or  the  miners.  After  the  water  Avas  withdrawn  the  slack  of 
the  goaves  took  fire  by  spontaneous  combustion,  but  by  cutting  off  the 
air-supply  the  fire  soon  died  out.  This  part  of  the  mine  can  not  now  be 
penetrated,  being  a  receptacle  of  deadly  gases. 

In  approaching  the  line  of  the  Coshocton  Coal  Company  the  rooms 
have  also,  in  several  cases,  holed  through  into  the  waste  of  the  Bench 
Hollow  Mine,  liberating  water  and  black  damp.  This  part  of  the  Mine 
was  very  poorly  ventilated  on  the  occasion  of  my  last  visit  to  the  district. 
The  noxious  gases  from  the  old  workings  of  Bench  Hollow  Mine,  every 
time  an  opening  was  made,  would  spread  through  the  rooms  and  pollute 
the  air  of  the  mine.  The  south  entry  Avas  nearly  through  to  day,  which, 
when  completed,  would  renew  the  circulation. 

The  proprietors  of  the  Pen  Twyn  Mine,  when  these  old  workings  were 
first  tapped,  notified  me  of  the  fact,  and  claimed  that  the  Coshocton  Coal 
Company  had  trespassed  on  their  mineral  property.  I  urged  the  neces- 
sity of  building  air-tight  stopjiings,  as  soon  as  a  break-through  was  made, 
to  confine  the  foul  air  in  place,  and  that  the  matter  of  damages  for  tres- 
pass could  only  be  settled  in  the  courts.  As  this  is  the  third  case  of 
trespass  which  has  come  under  my  observation  in  the  past  twelve 
months,  I  would  recommend  that  some  legislation  be  had  on  the  subject. 
It  is  not  sufficient  to  define  the  liability  for  trespass,  but  it  is  necessary 
that  all  adjoining  coal  companies  should  be  required  by  law  to  leave  a 
solid  pillar  or  barrier  of  coal*  between  mines,  fifteen  feet  thick  on  each 
side  of  the  line,  to  prevent  the  possibility  of  a  volume  of  confined  water 
breaking  through  from  an  abandoned  mine  to  one  in  operatiop.  In  the 
early  history  of  our  coal  mines  this  question  should  be  defined  before  the 
occurrence  of  accident. 

The  Home  Mine,  operated  by  the  same  company  as  the  Pen  Twyn,  is 
worked  on  the  same  plan.  The  main  entry  is  on  the  butts  of  the  "Coal 
running  eastward.  The  ventilation  is  in  a  fair  state  in  all  of  the  rooms 
outside  of  the  last  break-through,  but  inside  of  the  current,  particularly 
when  there  is  tardiness  in  hanging  the  doors,  the  air  becomes  unfit  for 
healthy  respiration.     There  are  three  entries  working,  but  the  under- 
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ground  force  of  men  is  quite  small.  This  mine  has  a  good  furnace  for 
the  requirements  of  the  mine,  and  if  coals  are  burned  the  air  will  circu- 
late in  abundance. 

The  Coalport  and  Summit  mines,  situate  on  the  northern  side  of  the 
Muskingum  River,  two  and  a  half  miles  from  Franklin  Station,  are 
opened  within  fifty  yards  of  each  other.  These  mines  are  operated  by 
two  different  companies,  who  use  one  dump  and  one  train-road.  The 
main  entry  of  the  Coalport  Mine  runs  north  on  the  butts  of  the  coal,  and 
is  twelve  hundred  yards  long,  but  entries  are  opened  on  each  side  every 
eighty  yards.  The  main  entry  is  seven  feet  wide,  and  the  butt  entries 
are  each  six  feet.  The  rooms  are  eighteen  feet  wide  and  the  pillars 
twelve  feet  thick.  Two  air-shafts  have  been  sunk  in  the  main  entry; 
the  one  nearest  the  mine  mouth,  w^hich  is  eighty  feet  deep,  is  used  for 
an  up-cast,  and  the  other,  which  is  seventy  feet  deep,  is  a  down-cast.  A 
trap-door  is  hung  on  the  entry  outside  of  the  up-cast  «haft  to  prevent  air 
from  coming  in  at  the  drift-mouth.  The  down-cast  shaft,  near  the  face  of 
the  main  entry,  receives  the  pure  air,  which  is  sent  round  the  workings 
before  it  comes  in  contact  with  the  foul  air  generated  in  the  wastes  of  the 
mine.  This  is  a  good  arrangement,  but  the  current  is  too  feeble;  and 
the  plan  of  having  single  entries  and  relying  on  trap-doors  in  the  rooms 
to  get  forward  air,  is  too  rude  for  good  results.  The  fire  used  for  rarifying 
the  air  at  the  bottom  of  the  up-cast  shaft  was  also  very  unskillfully  ap- 
plied. There  was  no  arch  to  the  furnace,  and  coals  were  burned  to  little 
purpose.  I  directed  that  a  proper  furnace  be  built,  not  as  a  matter  of 
sanitary  necessity  alone,  but  as  a  matter  of  economy  as  well. 

In  opening  up  a  range  of  rooms  only  one  side  of  the  butt  entry  is  used, 
namely,  the  north  side,  following  the  rise  of  the  coal.  After  the  rooms 
are  worked  forward  and  finished  the  pillars  are  withdrawn,  the  inmost 
pillars  being  first  attacked.  By  this  arrangement  very  little  pillar  coal 
is  lost.  The  floor  of  the  mine  first  gives  way  in  the  excavated  area,  pro- 
ducing a  creep. 

.  In  the  Summit  Mine  the  main  entry  runs  west  ft^r  three  hundred  yards 
from  its  entrance,  then  turns  south.  The  but  entries  are  one  hundred 
yards  apart,  the  rooms  are  twenty  feet  wide,  and  the  pillars  ten  feet  thick. 
A  main  air-course  ten  feet  wide  follows  the  face  entry,  forming  a  double 
entry,  but  all  the  butt  entries  are  single.  The  moving  current  of  air 
was  very  feeble,  and  by  reason  of  rooms  being  opened  ahead  of  the  circu- 
lation in  the  butt  entries,  the  air  was  bad  at  the  entry-face  and  inmost 
rooms.  The  boss  informed  me  that  he  proposed  to  make  all  the  new  butt 
entries  double  in  future — a  change  he  will  never  regret. 
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TUSCARAWAS    COUNTY. 

The  works  of  the  Glasgow  and  Port  Wa.shington  Iron  and  Coal  Com- 
pany are  located  in  Tuscarawas  county,  three  miles  east  of  Port  Wash- 
ington and  one  mile  north  of  the  Pan-Handle  Railroad,  with  which  they 
are  connected  by  a  private  branch  road.  Two  blast  furnaces,  seventy  feet 
high,  seventeen  feet  bosh,  closed  on  top  with  bell  and  hopper,  comprise 
the  iron  works;  and  ono  coal  mine  opened  in  No.  6,  several  ore  mines 
opened  higher  in  the  coal  series,  and  one  fire-clay  mine,  form  the  mining 
establishments.  The  mines  are  all  drift  openings  and  are  level  free. 
Only  about  twenty  coal  miners  are  employed,  as  the  coal,  although  black 
and  lustrous  and  of  commanding  appearance,  is  too  largely  impregnated 
with  sulphur  to  lit  it  for  use  in  the  blast  furnace.  The  seam  varies  in 
height  from  five  to  eight  feet;  the  working  places  are  dfy  and  the  ventila- 
tion good.  ^  The  iron  ore  has,  until  recently,  been  mostly  recovered  by 
stripping  or  open-casting  the  superincumbent  material  and  quarrying  the 
bed  in  open  day.  The  ore  is  known  as  blackband,  and  ranges  from  a  few 
inched  in  thickness  to  twelve  feet.  It  forms  the  immediate  cover  of  coal 
seam  No.  7,  which  ranges  from  four  inches  to  twp  and  one-half  feet  in 
height.  Where  drift-mining  is  resorted  to  in  winning  the  ore,  the  miners 
undercut  in  the  top  of  the  coal  seam  and  leave  the  whole  of  the  coal  in 
the  mine,  as  it  is  too  impure  for  an}'  purpose  required  at  the  works.  The 
blackband  ore  is  not  only  of  irregular  tliickness,  but  it  is  wanting  alto- 
gether over  larc:»4  areas  where  it  is  due.  The  mine  of  fire-clay  is  from 
seven  to  eight  feet  of  height,  of  good  quality,  but  is  not  worked  to  any 
extent. 

Only  one  of  the  two  bhist  furnaces  have  been  put  in  blast,  though  both 
are  readv  for  work.  The  blackband  ore  is  roasted  at  the  mouth  of  the 
mine,  and  yields  in  this  state  fully  50  per  cent,  of  iron.  The  fuel  used 
in  the  furnace  is  Connelsville  coke,  a  little  of  the  coke  from  the  eoal  of 
the  company's  mine  being  added.  The  ore  used  is  the  calcined  black- 
band,  with  a  small  admixture  of  raw  Lake  Superior  ore  to  darken  and 
strengthen  the  iron.  At  the  date  of  visit  to  the  works,  March  17  and  18,- 
the  furnace  was  castincr  three  times  in  the  twenty-four  hours,  and  making 
a  splendid  number  one  foundery  iron.  The  expressed  opinicm  of  founders 
is  that  the  iron  made  from  this  blackband  ore  is  equal  to  Eglinton  and 
superior  to  Glengarnock  Scotch  j)ig,  made  from  the  famous  Scotch  black- 
band  iron  ore. 

This  company  had  in  contemplation  making  search,  by  boring,  for 
Coal  No.  1  of  the  State  series,  the  equivalent  of  the  celebrated  furnace 
coal  of  the  Mahoning  valley  and  of  the  Jackson  region  of  southern  Ohio, 
the  place  of  which  is  from  three  hundred  to  three  hundred  and  fifty  feet 
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below  Coal  No.  6.  As,  however,  this  is  a  very  irregular  seam  of  coal,  and 
wherever  it  has  yet  been  mined  is  found  occupying  long,  narrow,  and 
sinuous  belt^  or  swamps,  the  probabilities  are  against  its  existence  ex- 
cept along  the  extreme  margin  of  the  coal  field. 

Between  Coals  Nos.  1  and  G  there  are,  in  many  parts  of  the  Ohio  coal- 
field, four  other  beds  of  a  workable  thickness,  one  of  which  (No.  4),  where 
it  is  worked  at  Leetonia  and  Washingtonville,  in  Columbiana  county, 
makes  a  very  good  coke,  and  is  largely  used  in  the  blast  furnaces  of  that 
district.  Should  no  suitable  coal  reward  the  researches  of  this  company, 
they  propose  to  erect  washing  machines  at  the  works  to  wash  and  clean 
Coal  No.  6  of  its  impurities,  and  use  it  in  the  furnace.  This  is  a  practice 
successfully  applied  with  many  coals  of  an  inferior  character  in  Great 
Britain  and  on  the  Continent  of  Europe. 

.  This  company  is  composed  of  Scottish  capitalists,  and  is  superin- 
tended by  Scottish  bosses.  All  the  various  establishments  are  managed 
with  the  accubtomed  Scotch  energy,  prudence,  and  economy. 

Of  the  ten  other  coal  mines  of  this  county,  only  three  were  working, 
and  none  of  these  with  a  full  force  of  miners.  The  two  mines  at  Pike 
Run,  on  the  line  of  the  Cleveland  and  Tuscarawas  Valley  Railroad,  were 
visited  and  inspected.  The  Pike  Run  mines  are  opened  in  Coal  No.  6, 
are  drift  openings,  and  have  generally  dry  workings.  The  ventilation 
was  promoted  in  mine  No.  1  by  the  aid  of  a  furnacr',  but  it  was  too  small, 
and  the  air-pit  too  contracted,  fur  good  results.  The  air  was  carried 
through  the  mine  on  the  single  t^ntry  i)lan,  trap-doors  being  hung  on  the 
looms  to  make  a  return  and  give  motion  to  the  air.  A  number  of  work- 
ing places,  near  the  face  of  the  main  butt  entry,  were  in  a  defective  con- 
dition, but  workmen  were  employed  in  the  entry,  and  in  an  opposite 
(•ntry,  on  the  other  side  of  the  hill,  to  meet  each  other  and  get  through 
to  day.  Thfcy  were  within  a  few  feet  of  meeting,  and  as  soon  as  commu- 
nication was  made,  the  circulation  would  be  renewed,  and  the  air  be 
made  to  sweep  through  the  mine. 

Mine  No.  2  was  without  any  furnace,  and  relied  for  ventilation  on  the 
natural  forces,  there  being  a  main  entrance  to  the  mine,  and  an  air-shaft 
for  discharging  the  air.  One  of  the  rooms  was  being  pushed  forward  to 
dayliglit,  so  as  to  carry  forward  the  current  nearer  to  the  working  faces. 
1  urgtd  that,  instead  of  driving  out  to  daylight,  the  room  should  be 
stopped,  an  aii -shaft  sunk  near  the  room  face,  and  a  large  and  properly 
constructed  furnace  l)e  erected  at  the  bottom  of  the  shaft.  On  my  first 
visit  to  this  mine,  a  year  ago,  an  air-shaft  had  bc^en  sunk,  and  prepara- 
tion was  being  made  to  en^et  a  ventilating  iurnace.  The  furnace  was 
subsequently  built,  but  it  had  not  been  long  in  operation  until  the  shaft 
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took  fire,  which  burned  out  the  wood-work,  and  the  shaft  was  filled  up 
with  the  drift  material  and  other  debris. 

This  company  has  in  practice  in  both  of  these  mines  a  plan  of  laying 
the  roads  of  the  mine  (rooms  equally  with  entrie?)  with  T  iron.  This  is 
a  practice  worthy  of  more  general  application.  It  is  true  economy;  for 
two  of  the  most  important  conditions  of  getting  coal  out  of  a  mine  consist 
in  providing  a  good  track  and  plenty  of  fresh  air.  Not  only  can  the  same 
number  of  horses  haul  more  coal  over  a  T  iron  track  than  one  of  wood, 
but  the  iron  road  costs  less  to  keep  it  in  repair,  and  the  wooden  rails  of 
rooms,  after  being  used  once,  are  seldom  fit  to  be  relaid  in  a  new  room 
where  the  pillars  are  drawn  as  the  workings  progress. 

POMEROY    REGION. 

Syracuse  Shaft  is  eighty-five  feet  deep.  It  is  sunk  one  hundred  yards 
north  of  the  river  bank.  No  workings  extend  toward  the  river  for  fear 
of  striking  into  the  ancient  bed  of  the  Ohio.  Where  the  shaft  is  put 
down,  there  is  a  cover  of  fifty-eight  feet  of  rocky  strata,  but  the  coal  and 
overlying  strata  are  washed  out  in  approaching  the  river. 

This  shaft  was,  unfortunately,  sunk  on  the  end  slips  of  the  coal,  neces- 
sitating a  rapid  bend  from  the  butts  to  the  face  of  the  seam,  near  the 
bottom  of  the  shaft ;  and  the  month  of  the  pit  also  faces  up  the  river,  in- 
stead of  fronting  the  Ohio.  The  main  entry  runs  west  from  the  bottom 
of  the  shaft  for  thirtv  feet,  then  turns  north  for  three  thousand  feet,  fol- 
lowing  the  face  of  the  coal.  The  butt  entries  run  east  and  west,  at  right 
angles  with  the  face  entry.  All  the  entries  ar«  m-^de  double,  the  thick- 
ness of  pillar  left  between  the  parallel  lieadings  being  from  twenty-four 
to  thirty  feet.  The  rooms  are  twenty-five  feet  wide,  but  are  broken  oflf 
only  twelve  feet  wide,  They  are  worked  forward  twenty-five  feet  before 
the  full  width  of  room  is  attained.  The  size  of  pillar  between  the  rooms 
is  fifteen  feet,  and  air-ways  are  cut  through  from  room  to  room  after  the 
rooms  have  advanced  half  way.  The  ranges  or  lifts  between  the  butt 
entries  upon  which  rooms  are  opened  are  one  hundred  and  seventy  to  one 
hundred  and  eighty  yards  thick.  The  rooms  run  to  the  north  and  south 
on  the  face  of  the  coal,  and  meet  in  the  middle  of  the  block.  The  pillars 
are  left  standing  until  all  the  rooms  of  the  mine  shall  have  been  worked 
forward  and  finished,  when  the  inmost  pillars  will  be  attacked  and  with- 
drawn. 

In  working  forward  under  the  massive  hills  fronting  the  river  a  cover' 
two  hundred  and  fifty  or  three  hundred  feet  is  reached.  Pillars  of  fifteen 
feet  in  thickness  were  found  insufllicient  to  maintain  this  superincumbent 
strata.    The  floor  of  the  mine,  a  damp  and  soft  fire-clay,  was  the  first  to 
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give  wav,  the  pillar  sinking  into  the  pavement  until  the  roof  and  floor 
would  meet.  To  guard  against  this  danger,  the  rooms  are  now  laid  out 
in  panels,  sixteen  rooms  to  each  panel,  then  a  solid  ))illar  eighty-four  feet 
in  thickness  is  left,  and  beyond  this  a  second  panel  of  sixteen  rooms  is 
agnin  laid  out,  and  so  on,  until  tlio  boundary  of  the  mine  is  reached.  On 
the  east  parallel  butt  entry  the  panel  pillars,  instead  of  fatring  the  ones  on 
the  west  side,  are  equidistant  from  them,  giving  greater  strength  to  the 
whole.  Since  this  practice  was  adopted  no  creep  of  the  floor  has  occurred. 
If  these  panels  are  strong  enough  to  prevent  a  creep  or  crush  from  over- 
running them  after  the  pillars  are  attacked  and  partially  withdrawn, 
every  requirement  of  the  mine  will  be  served;  but  no  harm  and  much 
good  might  be  the  ultimate  result  if  these  panels  were  made  one  hundred 
and  fifty  or  two  hundred  feet  thick,  instead  of  eighty  four  feet. 

This  mine  has  three  openings,  beside  several  entries,  which  have  been 
worked  through  on  the  slope,  situate  one-fourth  of  a  mile  down  the  liver. 
The  hoisting-shaft  is  the  down-cast.  The  air-shaft  is  eighty  feet  deep, 
seven  by  ten  feet  wide,  and  has  a  woodun  stock,  forty  feet  high,  placed 
over  the  mouth  of  the  pit.  This  air-shaft  is  divided  into  two  compart- 
ments, in  one  of  which  a  ladder  is  placed.  The  other  compartmeut  is 
the  up-ca:<t  of  the  mine,  at  the  bottom  of  which  there  is  a  roomy  and 
well-constructed  furnace.  It  is  six  feet  four  inches  wide,  the  grate  bars 
are  four  feet  eight  inches  long,  the  arch  above  the  bars  is  three  and  one- 
half  feet  high,  and  the  length  of  furnace  is  thirty-eight  feet.  From  fif- 
teen thousand  to  twenty  thousand  cubic  feet  of  air  can  be  maintained  by 
a  free  use  of  coal.  The  air-current,  after  descending  the  mine  by  the 
down-cast,  follows  the  main  entry  until  the  west  butt  entry  is  reached; 
it  then  pastes  up  one  butt  entry  and  returns  by  the  other,  then  crosses 
over  to  the  two  east  entries,  passing  up  and  down  the  parallels  in  the 
same  way  as  on  the  east  side,  and  is  finally  delivered  at  the  surface 
through  th(}  furnace  shaft  The  r(x>ms,  which  are  worked  forward  eighty 
yards,  are  holed  from  one  to  the  other  after  they  have  advanced  half  way. 
The  heads  of  the  rooms  are  thus  always  in  the  most  feeble  state  of  ven- 
tilation, while  those  rooms  newly  started  from  the  butt  entries  have  a 
good  play  of  air. 

When  a  range  or  lift  of  rooms  is  finished,  the  air  is  taken  from  the 
entry,  and  this  part  of  the  mine  is  laid  dead,  to  be  reventilated  when  the 
pillars  are  attacked.  There  have  been  six  butt  entries  opened  on  the 
west  side  of  the  main  face-entry,  and  five  of  them  have  had  their  rooms 
all  worked  up.  On  the  east  side  five  entries  have  been  opened,  two  of 
which  are  worked  forward  to  the  boundary  of  the  coal  property. 

The  Syracuse  Slope  is  sixty-two  and  a  half  yards  long,  with 
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dip  of  one  foot  in  three.  Its  entrance  faces  the  river.  The  main  entry 
runs  north  two  degrees  east,  following  the  east  line  of  the  mining  proper- 
ty. The  main  and  butt  entries  are  double  the  thickness  of  pillars  left 
between  the  parallels  in  the  face-entry,  being  twenty-four  feet,  while 
eighteen  feet  are  left  between  the  butt  parallels.  The  rooms  are  made 
twentv-four  feet  wide  and  are  broken  off  fifteen  feet  wide,  the  miners 
beginning  to  widen  out  gradually  after  the  first  two  sliots  are  fired.  All 
the  butt  entries  run  to  the  west ;  tlie  third,  fourth,  and  fifth  entries  have 
each  run  into  a  gravel-bed,  and  where  this  occurs  there  arc  seventy-five 
feet  of  cover  on  the  coal.  This  gravel-bed  is  evidently  an  ancient  bed  of 
the  Ohio  River. 

The  workings  of  this  mine  extend  under  the  bottom  land  of  the  river, 
and  having  a  greatly  lighter  cover  than  the  extended  workings  of  the 
Syracuse  Shaft,  require  no  strong  panel  j)illars  to  maintain  the  workings 
against  a  creep  or  crush.  The  deeper  the  cover  over  coal  the  thicker  the 
pillars  rc(]uired  to  support  the  mint?. 

The  ventilating  furnace  of  this  mine  is  five  feet  wide  and  twenty-three 
feet  long,  with  an  arch  three  f(^et  high.  The  up  cast  shaft  is  one  hundred 
feet  deep,  with  a  wooden  stock  fifteen  feet  high  placed  on  top 

The  rear  part  of  the  ventilating  furnace  was  contracted  in  width  in 
erecting  it  to  make  it  draw  better,  on  the  princij)le  that  house-chimneys 
draw  best  when  they  are  made  narrowest  immediately  above  the  fire- 
place. A  good  purpose  is  served  in  the  case  of  the  house  chimney,  but 
not  so  with  the  ventilating  furnace  of  a  coal  mine.  Contracting  the 
size  of  the  furnace  beyond  the  fire,  or  having  too  small  an  upcast  shaft, 
simply  and  only  confines  the  heated,  expanded  air  in  its  passage  upward, 
and  so  lessens  the  volume  escaping.  The  narrowest  place  of  the  furnace 
ought  to  be  near  its  mouth,  where  the  fire  is  keptuj),  so  as  to  heat  the 
air  as  much  as  possible  as  the  wind  files  over  the  fire.  In  constructing 
the  furnace,  however,  it  should  be  made  of  uniform  width,  as  the  burn- 
ing coals  fill  up  all  the  necessary  sj)ace;  indeed,  some  furnaces  are  fre- 
quently tor)  well  filled  up  with  coals.  A  broad,  thin  fire  serves  the  best 
purpose  of  all. 

The  next  mine,  in  descending  the  river  from  Syracuse,  is  that  of 
Ebenezer  Williams,  at  the  village  of  Minersville.  This  mine  is  a  drift 
opening,  the  rise  of  the  strata  having  brought  the  coal  above  water.  The 
main  gallery  runs  a  few  degrees  to  the  noitli  of  east  for  five  hundred  feet 
from  the  mouth  of  the  mine.  At  this  point  two  face-entries,  one  to  the  north 
and  the  other  to  the  south,  run  on  the  butts  of  the  coal  to  the  boundaries  of 
the  mine  property.  The  main  butt  entry,  which  runs  through  the  center  of 
the  mine,  extends  fifteen  hundrtKl  feet  from  the  point  where  the  face- 
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entries  are  opened,  its  course  being  changed  to  run  with  the  butts.  One 
hundred  and  sixty  yards  north  of  the  main  butt  entry,  and  the  same 
distance  on  the  south,  two  butt  entries  extend  forward,  making  six 
ranges  of  rooms  to  the  mine.  All  the  entries  are  double,  and  are  separated 
by  a  pillar  eight  yards  thick.  The  rooms  are  opened  on  the  north  and 
south ;  at  first  they  are  made  only  seven  feet  wide,  then  extend  seven 
yards  in  this  narrow  manner  before  they  arc  opened  out  to  the  ordinary 
working  wideness— eight  yards.  The  newer  rooms  are  now  broken  off 
sixte'^n  feet  wide;  the  thickness  of  pillars  between  the  rooms  is  sixteen 
feet,  pic'Krod  every  thiity  yards  for  Jiir. 

A  new  slope  has  rexiently  been  sunk  near  the  face  of  the  workings  of 
this  mine.  It  is  four  hundred  feet  long,  and  has  a  pitch  of  forty-five  de- 
crees. It  is  divided  into  two  compartments,  one  of  which  is  a  traveling- 
way  and  the  other  an  up-cast  air  way.  Tlie  i)artition  is  brick  the  whole 
length  of  the  way.  At  the  bottom  of  th*:;  up-cast  a  steam-pump  is  located 
for  pumping  out  the  waters  of  the  mine.  Two  boilers,  supplying  steam 
for  the  pump,  are  placed  alongside  of  the  pump.  There  is  also  a  five- 
foot  ventilating  furnace  located  here.  The  heat  raised  by  the  exhaust 
steam,  by  the  furnaces  of  the  two  boilers  and  by  the  ventilating  furnace 
of  the  mine,  all  unite  in  rarifying  the  air,  and  produce  a  powerful  ven- 
tilating current. 

The  mine  receives  its  air  from  two  intakes — the  main  opening  and  a 
drift  opening  situated  further  down  the  river.  Both  currents  are  kept 
apart  and  ventilate  separate  divisions  of  the  mine,  each  stream  return- 
ing to  the  u J)  cast  by  independent  routes,  when,  uniting  at  the  furnace, 
they  are  delivered  to  the  outer  world  through  the  slope.  As  tvxo  break- 
throughs are  also  made  to  each  room,  the  workmen  are  never  as  far  in  the 
fast  as  in  the  other  mines,  where  only  an  air- way  is  cut  between  the 
rooms.  Witli  every  visit  I  have  made  to  this  region  I  have  found  a 
stronger  and  a  purer  mine  atmosphere  prevailing  in  this  mine  tJian  in 
any  other  mine  of  the  region,  and  the  underground  workmen  bet:(T  satis- 
fied.    I  have  never  received  a  complairit  of  bad  air  in  this  mine. 

The  five  mines  of  the  Pomeroy  Coal  Company  are  known  in  descend- 
ing order  as  the  Minersville,  the  Excelsior,  the  Peacock,  the  Dabu.  y,  and 
the  Diamond.  They  are  all  level  free,  though  during  very  h-gh  water 
the  Minersville  bank  mouth  has  to  be  dammed  up  with  clay  to  save  it 
from  being  flooded.  In  passing  down  the  river,  which  here  flows  along 
the  rise  of  the  strata,  there  is  a  marked  difference  of  level  of  the  various 
mines.     At  Pomeroy  the  coal  is  forty  feet  above  high  water. 

Tho  first  systema'-ic  coal  mining  on  the  Ohio  River  below  Wheeling 
was  commenced  in  the  Pomeroy  region  in  the  year  1833,  in  which  year 
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coal  first  ent'^red  into  domestic  use  ia  the  river  towns.  In  1836  a  feteam 
tow-boat,  named  the  Cjndor,  built  at  Pomeroy,  took  a  load  of  barges  to 
Cincinnati.  This  was  the  first  tow-boat  on  the  Ohio  River.  The  scheme 
of  towing  coal,  an  article  of  so  little  value  and  such  great  bulk,  so  great 
a  distance  as  two  hundred  and  twenty-five  miles,  was  ridiculed  by  the 
steam  boatmen  of  that  day  as  a  visionary  enterprise.  In  1839  the  Lake 
Erie,  another  t'AV-l)oat  built  at  Pittsburgh,  commenced  towing  the  Mo- 
nongahela  coal  down  the  river  to  Cincinnati. 

The  mines  of  the  Ponuroy  Coal  Company  are  very  extensive,  the  Pea- 
cock and  the  Dabncy  being  nearly  one  and  a  half  miles  from  their  entrances 
to  the  faces  of  the  advanced  workings.  The  country  back  from  the 
river  is  cub  up  by  numerous  ravines,  and  the  mines  pass  through  from  one 
hill  to  another  till,  in  the  cased  of  the  Peacock  and  Diamond  mines,  the 
fourth  hill  from  the  river  has  been  entered  and  workings  opened  there. 
The  Peacock  Mine  is  opfiued  on  the  butts  of  the  coal,  the  main  entry 
running  west  until  it  passes  through  the  first  line  of  hills,  1,4(36  feet  from 
the  entrance.  The  entry  then  crosses  Nebra'-ka  Hollow,  and  enters  the 
second  hill  in  a  northerly  course  on  the  face  of  the  coal,  and  emerging  on 
Union  Avenue,  3,803  feet  from  the  mouth  <'f  tlie  main  opening.  On  en- 
tering the  third  hill  the  entry  continues  north  to  a  i)oint  5,221  feet  from 
the  mouth  of  the  main  opening,  thence  i.  i  •  ns  to  the  west  on  the  butts, 
coming  out  again  to  day  in  Thomas's  ravine,  7,255  feet  from  its  commence- 
ment. The  entry,  at  the  date  of  visit  to  this  region,  in  June  last,  had 
penetrated  the  fourth  hill  ^^yo  feet — 8,100  feet  in  all. 

The  lines  of  the  Dabney  Mine  are  also  very  extended,  though  the 
workings  are  confined  to  the  first  two  hills.  The  faces  of  the  Manasses 
and  Athens  entries,  by  the  hauling-roads  of  the  mine,  are  nearly  two 
miles  apart.  The  Athens  entry  has  received  this  name  from  the  driver- 
boys,  who  assert  that  it  is  near  the  village  of  Athens,  the  capital  of  the 
county  of  that  name. 

The  roof  of  the  mines  is  composed  of  a  light  shale,  varying  in  thick- 
ness from  a  few  inches  to  fifteen  feet.  This  shale  ordinarly  makes  a  re- 
markably firm  roof  in  the  room  workings,  but  along  the  entries,  where 
it  is  exposed  to  the  moving  currents  of  air,  it  is  ccmtinually  crumbling 
and  falling  down  in  pieces,  until,  in  numerous  places,  a  groove  has  bten 
cut  in  the  ceiling  the  whole  thickness  of  the  shale.  The  entiies  are 
often  fifteen  and  twenty  feet  high,  and  are  very  dangerous,  for  a  small 
piece  of  slate  falling  such  a  height  and  striking  a  passer-by  brings  death 
or  permanent  disability  to  the  hapless  miner.  The  loose  fragments  ought 
to  be  regularly  examined  by  the  roadmen  of  the  mine  and  made  secure, 
or  taken  down. 
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The  system  of  working  in  practice  in  all  the  mines  of  the  Pomeroy 
Coal  Company  is  the  same.  Double  parallel  entries  in  each  gallery  eight 
feet  wide,  with  a  thirty-foot  pillar  between  them,  arc  driven  along  the 
face  of  the  coal.  Double  parallel  butt  entries  are  opened  to  the  right  and 
left  of  the  face  entrv  everv  one  hundred  and  jfjixtv  yards.  The  rooms 
which  are  broken  oft  the  butt  entries  and  are  worked  on  the  face  of 
the  coal,  both  north  and  south,  are  started  seven  feet  wide,  and  are  ad- 
vanced fifteen  feet  before  they  are  opened  out  to  their  full  width — twenty- 
one  ftM?t.  The  thickness  of  the  pillar  left  between  the  rooms  is  eighteen 
feet.  Air-holes  are  made  between  the  entries  and  rooms  every  forty 
yard*?.  Larger  pillars  are  left  in  these  mines  than  in  any  other  of  the 
region,  and  the  rooms  are  also  worked  narrower — and  this  is  true  wis- 
dom. The  pillars  are  attacked  and  withdrawn  as  soon  as  the  rooms  of  a 
range  of  workings  are  wrought  forward.  The  mines  all  being  drift 
openings  and  level  free,  the  conditions  for  extracting  the  pillars,  as  the 
mine  progresses  forward,  are  highly  favorable  to  this  system  of  working  a 
minth  In  removing  the  pillars,  all  the  coal  is  not  recovered,  as  a  part  is 
necessarily  lost  by  the  falling  and  crushing  of  superincumbent  strata, 
but  eighty  per  cent,  of  the  whole  is  won,  which  is  a  very  favorable 
showing. 

The  pillars  first  withdrawn  are  those  in  the  first  range  of  rooms.  As 
soon  as  a  butt  entry  has  been  driven  forward  to  its  point  of  destination, 
and  all  the  rooms  worked  forward,  an  attack  is  made  on  the  four  inmost 
pillars.  Thoy  are  brought  back  in  esrhelov  in  order  to  throw  the  weight 
of  the  crush  which  follows  their  extraction  ofl'  the  pillars  and  forward  in 
the  exhausted  area.  The  roof  is  held  up  by  a  free  use  of  props,  and  sel- 
dom fall;*  in  any  great  massts  until  the  air-crossing  in  the  center  of  the 
pillar  is  reached,  when  the  slate  falls  down,  the  rock  strata  above  still 
standing  firm.  If  the  shale  is  fragile,  pillar-work  is  extremely  danger- 
ous. During  an  inspection  of  the  Peacock  Mine  last  June,  a  miner  was 
killed  at  pillar- work  by  a  fall  of  the  treacherous  shale  while  I  was  in  the 
mine,  and  in  the  same  entry  where  the  accident  occurred.  A  son  of  the 
unfortunate  man  was  at  work  on  the  same  i)illar  at  the  time,  and  nar- 
rowly escaped  the  fate  of  his  father.  The  boy  had  been  twice  knocked 
down  within  two  weeks  by  falling  shale.  When  the  first  range  of  pil- 
lars are  brought  within  fifteen  yards  of  the  entry,  the  work  of  retreat 
stops  for  the  time  being,  and  the  miners  change  front,  attacking  the 
entry  stumps  on  the  butts  of  the  coal.  After  the  first  range  of  four  pil- 
lars have  been  thus  withdrawn,  a  new  range  is  attacked  as  before,  and 
the  work  of  extraction  continues — the  slate  first  falling  down  behind 
the  miners.  When  suflQcient  space  has  been  cleared  to  allow  the  mas- 
8h 


3i 

sive  sandstone  above  the  slate  to  break,  a  week  or  ten  days  transpires 
before  it  finally  gives  way.  The  rending  of  the  rocks  is  sometimes 
terrific.  Loud  cracking  and  rumbling  of  the  monstrous  strata  overhead 
are  constantly  heard,  the  noise  sometimes  loud  and  sharp,  and  anon  resem- 
bling distant  thunder.  Fragments  of  the  pillar  coal  also  break  and  fly 
off,  but  the  skilled  and  intrepid  miner  works  on  in  defiance  of  threatened 
destruction;  and  when  the  final  fall  is  about  to  occur,  he  retreats  under 
cover  of  the  unremoved  pillars,  and  listens  undismayed  to  the  noise  of  a 
mountain  three  hundred  feet  in  height  fulling  with  terrific  fury  in  the 
excavated  chambers  of  the  mine  a  few  hundred  feet  beyond.  A  coolness 
and  intrepidity  is  here  displayed  never  suspassed  on  any  field  of  battle. 

The  long  lines  of  road  in  these  mines  has  made  hauling  underground 
very  expensive.  As  all  the  main  galleries  run  to  the  west  and  north, 
the  grade  is  a  little  up-hill,  and  thi^  is  a  great  natural  advantage.  The 
hauling  mules  along  the  main  entries  are  worked  on  the  double- team  sys- 
tem. Two  mules  hitched  up  together  haul  a  train  of  cars,  twenty  or 
twenty-five  in  number,  along  the  galleries  of  the  mine.  There  are  sev- 
eral sidings  to  each  mine,  so  that  the  mules  which  haul  outside  never 
visit  the  working  places  of  the  mines.  In  the  Peacock  Mine  the  mules 
which  haul  outside  traverse  the  entry  for  nineteen  hundred  feet,  and  get 
their  trains  there.  A  second  set  of  mules  haul  from  a  siding  two  thou- 
sand feet  further  in,  while  a  third  series  gather  the  cars  from  the  rooms  of 
the  miners  and  bring  them  out  to  the  middle  station. 

The  main  roads  are  all  laid  with  strip  iron.  This  kind  of  rail  belongs 
to  a  by-gone  age,  and  is  now  seldem  seen  in  any  extensive  or  well-regu- 
lated mine.  It  has  nothing  to  recommend  it,  and  ought  to  be  thrown 
aside  for  a  good  T  iron  rail.  A  mine  locomotive  would  also  be  a  labor- 
saving  machine  in  these  mines,  though,  owing  to  the  fragile  shale  roof, 
there  might  be  increased  danger  of  accident  on  the  main  road. 

The  mines  of  this  company  are  all  ventilated  by  furnace  power.  Usu- 
ally there  is  no  air-shaft,  but  at  the  entrance  of  the  mine  a  stone  shaft  is 
erected,  through  which  the  return  heated  air  of  the  furnace  is  discharged. 
As  this  shaft  is  quite  low,  not  exceeding  forty  feet  in  height,  tliere  is  not 
power  even  with  a  large  fire  in  the  furnace  to  give  rapid  motion  to  the 
air.  The  best  furnaces  at  any  of  the  mines  can  not  move  more  than  six 
or  eight  thousand  cubic  feet  of  air  per  minute,  and  then  the  fire  has  to 
be  maintained  at  its  highest  power. 

Owing  to  the  long  lines  of  level,  and  the  extraction  of  the  pillars  in 
working  progressively  forward,  the  air  of  the  mines  is  often  loaded  with 
the  gases  formed  in  the  waste.  The  air  flows  along  the  butt  entries,  and 
the  rooms,  worked  forward  forty  yards  ahead  of  the  moving  current. 
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have  frequently  an  impure  atmosphere,  particularly  those  rooms  on  the 
return  and  where  powder  is  freely  used.  The  miners  in  one  division  of 
the  Daboey  Mine  early  last  spring  complained  of  bad  air.  The  entry 
was  approaching  the  outside,  and  was  being  driven  single  to  avoid  ex- 
pense. Poors  and  stoppings  were  applied  after  complaint  waa  made,  and 
the  air  became  sweeter. 
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Several  of  the  entries  in  the  second  hill  of  this  mine  have  been  driven 
out  to  day  to  give  natural  ventilation  to  the  mine. 

The  assistant  mining  engineer  of  this  company,  Mr.  Thomas  Middle- 
ton,  has  proposed  an  improvement  in  the  manner  of  ventilation,  which, 
when  applied,  can  not  fail  to  produce  better  results  than  are  now  attained. 
The  present  plan,  as  already  stated,  is  to  take  the  moving  current  ot  air 
along  the  galleries  of  the  mine,  allowing  it  to  diffuse  itself  as  best  it  may 
through  the  rooms,  by  cutting  air-holes  from  room  to  room  after  they 
have  advanced  half  way.  The  proposed  method  is  to  take  the  current  oflf 
the  entry  and  send  it  through  the  crossings  between  the  r(X)ms,  as  soon  as 
these  crossi-ngs  are  made,  so  as  to  have  the  circulating  stream  forty  yards 
nearer  the  working  faces  when  the  rooms  are  being  finished  up.  To  do 
this  effectually,  an  air  passage  would  be  required  to  V)e  cut  from  the  first 
room  to  the  main  entry,  through  the  thick  tliirty-yurd  pillar,  though  a 
swinging  door  placed  on  the  butt  entry  between  the  first  and  second 
rooms  would  force  forward  the  current  into  the  crossings  with  reason- 
ably good  results.     (See  plan  on  page  35.) 

There  are  several  other  mines  in  the  vicinity  of  Pomeroy  aad  Middle- 
port.  The  Pamunkey,  which  was  running  a  full  force  of  men  last  year 
on  pillar- work,  has  been  finished  up  and  abandoned  during  the  present 
year. 

Pomeroy's  Mine,  a  work  long  standing  idle,  has  been  undergoing  re])air8 
and  will  soon  be  ready  for  shipping  coal  by  the  river.  The  main  open- 
ing of  the  mine  fronting  the  river  has  recently  been  re-timberod  for  one 
hundred  yards  from  its  entrance.  The  timbers  used  are  hewn  wood,  and 
are  erected  in  a  mastefly  manner,  surpa.ssing  any  work  of  the  kind  in 
the  State.     This  mine  has  been  driven  through  the  first  hill 

The  Coal  Ridge  Bank,  which  usually  employs  a  force  of  thirteen  men, 
.  was  idle  at  the  date  of  my  visit  to  the  region,  as  was  also  the  mine  of  the 
Middleport  Salt  Company.  Both  of  these  works  mine  coal  for  use  in  the 
salt  furnaces  of  the  place,  and  do  not  ship  coal  by  the  river.  Another 
mine,  the  property  of  the  Buckeye  Salt  Company,  was  also  idle.  These 
three  mines  are  each  level  free. 

The  Cheshire  Mine,  the  lowest  of  the  series  of  the  Pomeroy  region,  is 
in  Gallia  county.  It  works  a  small  force  of  men,  usually  from  ten  to  fifteen. 
The  mine  is  opened  on  a  rounded  hill,  fronting  the  river.  Two  entries 
are  driven  out  to  day,  one  on  the  right,  and  the  other  on  the  left  of  the 
main  gallery  of  the  mine,  and  the  ventilation  is  by  the  natural  forces. 
The  coal  is  here  a  double  seam.  The  upper  bench,  which  runs  from  fifteen 
inches  to  two  feet  in  thickness,  is  not  worked, -and  it  makes  a  firm  and 
safe  roof.    There  are  two  inches  of  slate  between  the  two  coals.    The  lower 
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coal  is  usually  about  four  feet  thick,  and  resembles  the  coal  of  the  mines 
at  Pomeroy  in  character  and  quality. 

IRONTON    REGION. 

The  mines  of  Lawrence  county  are  located  at  Newcastle,  near  Hang- 
ing Rock;  at  the  Iron  Railroad  tunnel,  six  miles  north  of  Ironton,  and  at 
Sheridan,  seven  miles  south-east  of  Ironton.  The  Newcastle  mines  were 
running  very  light,  and  were  not  visited.  Those  situate  at  Iron  Railroad 
tunnel  are  three  in  number,  the  Lawrence  mines,  the  Bellford  mines,  and 
the  Iron  and  Steel  mines.  The  tunnel  is  driven  its  whole  length  through 
the  coal  seam  on  which  the  mines  are  opened,  the  roof  of  the  tunnel 
being  the  roof  of  the  coal  seam.  The  Lawrence  Mine  is  situate  north  of 
the  tunnel,  the  Bellford,  and  Iron  and  Steel  mines  being  on  the  south 
side.  The  roof  of  the  coal  is  often  sandstone,  firm  and  hard.  Sometimes 
a  stratum  of  light  slate,  called  soapstone  by  the  miners,  appears  between 
the  coal  and  sandrock.  The  floor  is  fire-clay,  very  dry,  and  the  working 
places  of  the  miners  are  safe  and  free  from  water.  The  coal  seam  is  from 
three  to  four  feet  in  height,  with  a  band  of  fire-clay  from  one  to  five  inches 
in  thickness  ten  inches  from  the  bottom  of  the  coal.  The  mines  are  all 
level-free,  and  have  each  several  modes  of  ingress  and  egress,  but  the 
ventilation  is  not  in  a  praiseworthy  condition,  though  some  of  the  mines 
are  in  much  better  order  than  others.  ' 

The  Lawrence  Mine,  of  the  Lawrence  Iron  Works  Company ,  enters  the 
hill  on  the  butts  of  the  coal,  running  a  little  south  of  cast.  After  ad- 
vancing well  under  the  hill,  a  face  entry,  running  southward,  is  opened. 
The  workings  on  the  right  of  this  gallery  approach  the  tunnel,  and  all 
rooms  are  stopped  one  hundred  feet  from  the  tunnel,  to  guard  against  a 
crush  in  the  mine  overrunning  the  tunnel. 

This  mine  is  ventilated  by  the  natural  forces,  one  of  the  entries  run- 
ning through  the  hill.  All  the  entries  are  single.  The  butt  entries  are 
one  hundred  and  twenty  yards  ai)art,  with  rooms  working  off  both  sides. 
The  rooms  are  seven  to  eight  yards  wide,  with  pillars  four  to  five  yards 
thick  between  them. 

There  was  a  good  stream  of  air  passing  along  the  air-course,  but  the 
straight  entry  was  far* ahead  in  the  fast,  beyond  the  reach  of  the  moving 
current  of  air.  This  entry  was,  however,  idle.  Seven  rooms  in  this  entry 
were  not  as  well  ventilated  as  they  should  have  been,  but  arrangements 
were  in  progress  to  improve  them. 

The  Bellford  mines' are  opened  on  the  butts  of  the  coal,  the  main  entry 
running  eastward  for  six  hundred  yards.  There  are  five  butt  entries  in 
all  opened  up,  each  separated  from  the  other  one  hundred  and  twenty 
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yards.  The  rooms  work  on  both  sides,  and  meet  in  the  middle  of  the 
block.  They  are  started  off  the  entries  at  three  yards  in  width,  advanced 
four  or  five  yards  before  being  opened  out  to  their  full  width,  seven  yards. 
From  four  to  five  yards  of  thickness  of  pillar  is  left  between  rooms.  The 
pillars  are  drawn  as  soon  as  the  rooms  meet.  They  are  brought  back 
within  fifteen  yards  of  the  entry  and  there  stopped.  The  roof  being  a 
strong  sandstone,  does  not  give  way  immediately  after  the  pillar  coal  in 
removed,  and  sometimes,  after  a  long  stretch  of  pillars,  embracing  an 
area  of  one  hundred  yards  wide,  and  two  or  three  hundred 'yards  long, 
have  been  removed,  the  exhausted  space  will  stand  six  or  eight  months 
before  the  superincumbent  rock  breaks  and  falls. 

This  mine  has  an  air-shaft  and  furnace,  and  has  wind  at  command  at 
all  times  and  seasons  for  the  ventilation  of  the  mine.  If  bad  air  exists, 
it  is  due  to  the  want  of  the  necessary  air-ways.  The  plan  of  distributing 
the  air  is  by  driving  air-courses  from  one  butt  entry  to  another,  and  until 
those  air-courses  are  finished,  all  rooms  and  entries  beyond  the  reach  of 
the  current  have  bad  air.  When  this  mine  was  inspected,  in  July,  1875, 
there  were  many  places  where  the  air  was  unfit  for  the  abode  of  the  miner, 
but  a  marked  improvement  has  since  been  made  in  the  ventilation,  though 
some  places  are  none  too  good  yet. 

Stall  entries  are  sometimes  driven  in  the  butts  of  the  coal,  that  is,  wide 
entries,  from  which  rooms  are  worked  on  one  side  only.  By  reason  of  the 
firm  roof,  all  the  butt  entries  might  be  made  wide,  and  so  lessen  the  coFt 
of  mining,  while  it  improved  the  ventilation.  The  height  for  the  haul- 
ing-road  is  taken  out  of  the  bottom,  a  moderately  soft  fire-clay.  In  the 
narrow  entries  this  refuse  material  has  either  to  be  hauled  outside  and 
dumped  there,  or  taken  into  the  goaves  and  thrown  out.  In  wide  entries, 
say  fifteen  feet,  it  could  be  used  for  an  air-course  in  building  a  pack-wall 
between  the  pillar  and  the  track  on  the  blind  side  of  the  entry.  By  this 
arrangement  the  air-current  would  always  be  within  a  few  feet  of  the 
entry-fiice,  and  air-courses  would  not  require  to  be  driven  from  one  butt 
entry  to  the  other.  And  to  make  the  plan  a  success,  the  lower,  or  firfct 
butt  entry,  should  not  only  be  made  narrow,  but  should  have  a  strong 
pillar  of  solid  coal  standing  between  it  and  the  second  lift  or  second  butt 
entry;  in  other  words,  it  should  be  a  double  entry.  Were  the  mine  di- 
vided into  panels  or  blocks,  and  the  main  hauling-roads  permanently 
preserved  by  strong  pillars  along  their  flanks,  it  were  possible  to  recover 
every  ton  of  coal  in  the  hill. 

The  Iron  and  Steel  Mine  enters  the  hill  by  angling  across  the  faae  of 
the  coal  in  a  north-west  direction.  The  butt  entries  are  eight  feet  wide, 
and,  as  in  the  two  mines  already  described,  one  hundred  and  twenty  yards 
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apart.  The  rooms  are  started  off  at  eight  feet,  advanced  sixteen  feet,  and 
then  opened  to  twenty-one  feet,  their  full  width,  the  thickness  of  pillars 
being  four  to  five  yards.  This  mine  has  an  air-shaft  sixty  feet  in  depth, 
and  three  drift  openings,  but  there  is  no  furnace  or  other  ventilating 
power,  except  the  forces  of  nature,  which  are  too  feeble  and  unreliable. 
The  workings  are  well  advanced,  the  mine  having  been  in  operation  for 
twenty  years  or  more.  There  are  five  butt  entries  working  at  present, 
one  of  which  is  named  the  Penitentiary  by  the  miners,  by  reason  of  the 
thin  and  hard  coal  prevailing  in  this  part  of  the  mine. 

Those  parts  of  the  mine  swept  by  the  air  currents,  as  they  pass  to  and 
fro  along  the  variousi  passages  leading  to  day,  have  a  good  state  of  venti- 
lation, but  the  entries  and  other  working  places  ahead  in  the  fast  were 
not  in  real  good  condition.  In  half  a  dozen  working  places  in  the  Peni- 
tentiary entry  the  air  was  so  foul  that  I  suggested  the  removal  of  the 
workmen  to  a  better  ventilated  portion  of  the  mine  until  an  air-way  in 
progress  could  be  got  forward. 

The  Sheridan  mines  were  doing  very  little  work  at  the  time  of  inspec- 
tion, and  were  not  carefully  inspected.  The  main  gallery  runs  in  the 
face  of  the  coal,  pursuing  a  course  ten  or  twelve  degrees  to  the  east  of 
north.  The  butt  entries  to  the  right  of  the  face  entry  follow  the  line  of 
dip  of  the  coal,  and  when  advanced  in  this  direction  make  water.  There 
are  two  shafts  in  use  for  ventilation,  and  for  pumping  water,  but  along 
the  main  air  galleries  there  was  no  motion  of  air,  and  at  the  working 
faces,  where  the  people  were  employed,  the  ventilation  was  in  a  very  de- 
fective condition,  a  lamp  burning  with  difficulty,  owing  to  the  amount 
of  black-damp  in  the  mine  atmosphere.  The  mine  boss  informed  us  that 
this  state  of  the  air  was  due  to  the  mine  being  idle,  and  without  attention. 

The  roof  over  the  coal  is  a  firm  fire-clay  four  to  five  feet  in  thickness. 
It  stands  reasonably  well  in  the  rooms,  admitting  of  working  places  seven 
to  eight  yards  in  width.  Along  the  main  roads,  however,  where  it  is  ex- 
posed to  the  moving  currents  of  air,  it  falls  down  in  fragments,  until  the 
sandrock  is  laid  bare.  The  butt  entries  are  one  hundred  yards  apart,  the 
rooms  working  from  both  sides,  and  meeting  half  way.  When  weight 
comes  on  any  part  of  the  mine,  by  reason  of  the  extraction  of  the  pillar 
coal,  a  creep  results,  the  bottom  rising  and  closing  up  the  excavated  area. 

The  plan  of  working  this  mine  has  been  sketched  in  advance  of  work- 
ing by  an  engineer,  and  consists  of  three  face  entries,  each  seven  hundred 
yards  apart,  running  in  parallel  lines,  and  a  series  of  butt  entries,  each 
one  hundred  yards  apart.  As,  however,  the  entries  which  run  eastward 
dip  and  make  water,  it  was  found  impracticable  to  follow  the  plans,  and  a 
new  opening  has  been  made  farther  up  the  river  on  the  dip  of  the  coal,  in 
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order  to  work  all  the  butt  entries  to  the  west  on  the  rise  of  the  strata.  A 
face  entry  in  the  interior  of  the  mine  was  started  to  be  run  out  to  day, 
but  it  dipped  and  made  water  and  was  stopped.  The  new  opening  will 
strike  through  in  this  gallery,  the  work  having  been  surveyed  before  the 
mine  was  started. 

The  new  mine  dips  as  far  as  the  entry  has  yet  been  advanced,  showing 
the  presence  of  a  trough  or  low  place  between  the  two  entries,  which  are 
meeting  each  other  from  opposite  directions.  This  trough  is  the  result 
of  the  massive  strata,  300  feet  in  thickness,  ])rcssing  or  bending  the 
strata  near  the  outcrop  of  the  coal,  where  the  hill  slants  downward  toward 
the  river.  This  is  a  general — almost  a  universal — occurrence  in  drift- 
mining  regions,  the  coal  rising  in  all  directions  toward  its  outcrop.  And 
it  is  a  condition  of  mining  not  well  understood.  Hundreds  of  thousands 
of  dollars  have  been  fruitlessly  expended  in  opening  mines  in  conse- 
quence. At  the  Steuben ville  Furnace  and  Coal  Company's  mine  the 
shaft  was  sunk  near  the  Ohio  River  in  ground  where  little  rocky  strata 
was  known  to  exist,  and  the  main  gallery,  in  advancing  toward  the  bluff, 
dipped  sixteen  feet.  The  shaft  at  Haniley's  Run  was  oi)eped  on  just 
such  a  place,  and  the  galleries  dipped  thirteen  feet. 

Two  large  blast  furnaces  have  been  built  within  the  j)ast  year  at  Iron- 
ton,  one  of  which  is  now  in  blast.  The  height  of  the  furnaces  is  eighty- 
one  feet,  with  eighteen  feet  bosh.  The  furnace  in  blast  makes  sixty  tons 
of  No.  1  foundry  iron  in  the  twenty-four  hours,  at  a  cost  of  thirteen  dol- 
lars  per  ton,  exclusive  of  interest  on  the  capital  invested.  The  ores  used 
are  native  ores,  yielding  forty- five  per  cent,  of  iron  when  calcined.  A 
little  mill  cinder  is  added  to  the  ore.  Fifty  bushels  of  coal,  or  their  equiv- 
alent in  coke,  are  used  in  the  manufacture  of  a  ton  of  iron.  The  fuel  is 
mainly  Connelsville  coke,  with  raw  coal  added,  say  one-fourth.  The 
height  of  the  furnace  is  fifty  feet,  the  other  part  consisting  of  retorts. 

JACKSON    COUNTY   MINES. 

There  are  six  blast  furnaces  using  coal,  and  nine  shaft  openings,  in  and 
around  Jackson  Court  House.  The  shafts  are,  namely,  the  Orange  shaft, 
the  Star  shaft,  the  (ilobe  slope,  the  Fulton  shaft,  the  Tropic  shaft,  the 
Huron  shaft,  the  Eureka  shaft,  the  Erie  shaft,  and  the  Kyle  slope.  At 
the  date  of  visit  to  this  district  all  these  mines,  with  the  exception  of  the 
Globe  slope,  were  idle.  The  mines  are  mainly  run  to  supply  coal  for  use 
in  the  blast  furnaces  of  the  district,  and  owing  to  the  depressed  condition 
of  the  iron  trade,  all  the  furnaces  but  one  are  out  of  blast.  The  (Uobe 
slope  was  wo/king  forty  miners.  There  is  an  air-shaft  and  ventilating 
furnace,  and  there  was  good  air  in  the  mine.     The  rooms  of  this  slope 
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are  eight  yards  wide,  with  pillars  two  yards  thick  and  twelve  yards 
long.  The  roof  is  a  hard  rocky  shale,  and  the  cover  over  the  coal  is  less 
than  one  hundred  feet  at  the  deepest  points.  The  main  entry  is  double, 
and  advances  on  the  face  of  the  coal,  its  general  line  of  bearing  being 
five  degrees  to  the  east  of  south.  The  main  entries  are  three  in  number, 
and  are  each  followed  by  an  air-course  four  yards  wide.  A  car  truck  is 
taken  up  on  each  air-course,  as  well  as  entry,  and  rooms  are  opened  to 
the  right  and  left  on  the  face  of  the  coal.  The  wavy  and  undulating  coal 
floor  causes  considerable  expense  to  attach  in  advancing  the  main  entry. 
As  the  lower  places  arc  generally  bowls,  and  not  troughs,  the  entry  is 
pushed  boldly  forward  on  the  face  of  the  coal.  The  hills  are  shot  down, 
and  the  hollows  filled  up,  so  as  to  make  the  main  hauling-way  as  level 
as  expedient.  In  encountering  a  hill  on  the  butts  of  the  coal,  however, 
the  heading  is  stopped  on  reaching  the  summit  or  line  of  reverse  dip,  and 
advantage  is  taken  of  the  low  places  in  the  mine  to  get  round  the  base 
of  the  hill. 

At  Young  America,  two  miles  north-west  of  Jackson,  several  drift 
mines  are  opened  in  the  Jackson  Hill  coal,  the  equivalent  of  the  Wells- 
ton  coal,  the  most  extensive  of  which  are  the  mines  of  the  Pitrea  Coal  Com- 
pany. These  mines  were  visited,  but  were  not  examined.  The  floor  of 
the  coal  appears  to  be  less  undulating  than  at  Jackson,  and  the  coal  ex- 
tends over  greater  areas  without  breaks  or  wants  in  its  continuity.  The 
seam  is  a  little  thinner  than  at  Wellston,  but  is  still  of  workable  height. 

The  Wellston  shaft  is  forty-five  feet  deep,  and  has  an  air-shaft.  The 
entries  run  in  the  butts  of  the  coal,  and  are  opened  on  both  sides  of  the 
-shaft.  The  rooms  are  made  eight  yards  wide,  with  four- yard  pillars. 
There  are  no  face  entries  started  yet,  and  the  rooms  are  broken  from  off 
both  sides  of  the  butt  entries.  The  ventilating  current  of  air  is  assisted 
by  means  of  a  steam  pump  placed  at  the  bottom  of  the  hoisting  shaft. 
There  are  no  air-courses  in  the  mine,  and  the  air,  after  entering  at  the 
air-shaft,  passes  direct  to  the  up-cast  along  the  main  entry.  The  cages 
are  without  covers  or  safety-catches.  Arrangements  were  in  progress  at 
the  date  of  visit  (May  22)  to  build  a  six-foot  furnace  at  the  bottom  of  the 
air-shaft,  and  reverse  the  ventilation ;  also  to  erect  doors  and  stoppings 
to  throw  the  current  of  air  toward  the  room  faces  where  the  miners  were 
at  work.  This  is  a  new  mine,  having  been  opened  less  than  eighteen 
months.  The  coal  lies  flat  in  the  ground,  subject  to  local  dips,  and  with 
the  natural  dip  to  the^iouth-east.  The  shaft  is  opened  at  the  proper  place 
to  work  all  the  coal  to  the  north  and  west  on  the  natural  rise  of  the  strata. 

The  north  butt  entry,  from  the  bottom  of  the  air-shaft,  is  made  double. 
The  south  entry  is  also  double.     If  care  is  taken  to  carry  forward  the  air, 
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after  the  proposed  improvements  are  made,  there  ought  to  be  no  ,com- 
plaint  in  future.  If  there  is  complaint,  it  can  only  arise  from  bad  man- 
agement, for  all  the  conditions  exist  for  tasteful  and  inexpensive  work- 
ing and  ventilation. 

The  Milton  Shaft,  also  at  Wellston,  is  seventy-five  feet  deep.  The  face 
entry  runs  to  the  south.  The  butt  entry  is  double,  and  angles  across  the 
coal  to  the  south-west.  This  mine  has  an  escape  shaft  and  ladders  for  the 
miners  to  go  up  and  down  at  pleasure.  The  ventilation  is  promoted  by 
means  of  the  exhaust  steam  from  the  pump  at  the  bottom  of  the  hoisting 
shaft.    This  mine  was  idle  at  the  date  of  visit. 

The  coal  from  both  of  these  mines  is  mainly  used  for  smelting  iron. 
There  is  one  blast  furnace  at  the  Milton  shaft,  and  two  at  the  Wellston 
shaft.  The  coal  is  used  in  a  raw  state  as  it  comes  from  the  mines.  The 
coal  shaft  and  blast  furnace  are  located  side  by  side. 

ZALESKI  MINES. 

The  Coal  Mount,  or  upper  mine  of  the  Zaleski  Company,  isopenedon  No. 
G,  the  equivalent  of  the  Nelsonville  and  Carbondale  coals.  The  seam  is 
in  three  benches,  the  lower  bench  being  six  to  eight  inches  thick,  the 
middle  one  two  feet  four  inches,  and  the  upper  one  six  inches,  making 
three  and  a  half  feet  of  coal,  exclusive  of  the  two  shale  partings,  which 
add  eight  to  ten  inches  more  of  working  hight.  The  hill  over  the  coal  is 
less  than  one  hundred  feet  high  at  the  highest  points,  and  the  ravines 
cut  down  through  the  coal  in  numerous  places,  necessitating  numerous 
openings.  There  are  three  openings  in  operation.  The  right  bank  is 
opened  quarterly  eastward  on  the  face  of  the  coal,  and  there  are  three 
butt  entries,  from  which  rooms  are  worked.  The  middle  bank  opens  on 
the  north,  and  has  three  butt  entries  on  the  east  side  of  the  main  entry, 
and  five  on  the  west  sida.  The  third  bank  is  a  new  opening,  and  has  been 
little  developed. 

The  butt  entries  are  generally  made  every  one  hundred  and-  sixty 
yards,  and  rooms  work  ofi'  both  sides,  rooms  being  eight  yards  wide  and 
pillars  two  yards  thick.  There  are  numerous  undulations  in  the  coal  floor, 
and  the  hills  are  so  small  that  square  and  tasteful  work  can  not  always 
be  laid  out.  The  entries  are  driven  out  to  day,  and  the  ventilation  is  by 
the  natural  forces.     The  mine  was  in  fair  order. 

The  Zaleski,  or  lower  mine,  is  opened  on  Coal  No.  4,  which  is  also  in 
three  benches.  The  upper  parting  ot  slate  is  sometimes  one  to  one  and  a 
half  feet  thick,  though  its  usual  thickness  is  three  inches  to  one  foot. 
The  mine  is  opened  on  the  face  of  the  coal,  and  two  butt  entries  are 
working,  one  on  the  east  and  one  on  the  west  side  of  tiie  main  entry. 
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The  rooms  are  seven  yards  wide,  with  ten-foot  pillars.  Three  entries  run 
out  to  day,  and  there  is  an  air-shaft  thirty-five  feet  deep,  with  furnace. 
The  furnace  is  used  in  summer  only. 

The  slack  of  the  gob-waste  in  this  mine  soon  becomes  heated,  owing 
to  the  presence  of  pyrites  of  iron  in  the  coal,  and  all  the  old  works  have 
a  high  temperature;  in  one  place  the  thermometer  rose  to  80°.  I  was 
under  the  impression  that  the  slack  in  the  gobs  was  on  fire,  resulting 
from  spontaneous  combustion,  but  the  bank  boss  assured  me  that  there 
was  no  fire  in  the  mine.  The  heat  thus  generated  by  the  gob  produced 
a  gas  which  English  miners  call  sty  the,  which  is  very  injurious  to  the 
health  of  the  workmen.  In  close  summer  days,  when  the  furnace  is  not 
kept  up,  the  air  becomes  so  foul  that  the  men  are  sometimes  required  to 
leave  the  mine.  The  working  places  of  the  miners  are  the  coolest  parts 
of  the  mine. 

HOOKING  VALLEY. 

The  mines  of  Peter  Hayden,  in  Hocking  county,  are  the  first  of  the 
series  of  the  Nelsonville  region  in  descending  the  Hocking  Valley.  They 
are  opened  near  the  outcrop  of  Coal  No.  6,  and  consist  of  numerous  drift 
mines,  driven  into  and  through  the  last  of  the  series  of  the  Hocking  lulls 
which  hold  this  coal.  The  mines  may  be  divided  into  the  south  mi  uf^s  and 
the  north  mines.  The  south  openings  lie  in  section  1,  and  border  Athens 
county.  The  first  mine  opening  now  working  is  called  the  SoUett  entry ;  the 
hill  is  nearly  worked  out,  and  the  pillars  are  being  withdrawn.  Across 
Poplar  Hollow  a  new  entry  is  started  into  another  hill.  This  entry  is 
progressing  to  the  east  on  the  butts  of  the  coal,  and  is  dipping  very  fast. 
The  light  entry  north  of  the  SoUett  has  been  worked  out,  but  the  main 
gallery  is  used  for  a  tram-road  to  reach  the  coal  from  the  workings  on 
more  northern  hills.  A  mile  north  of  the  SoUett  entry  the  Wallace  entry 
of  the  south  mines  runs  north-east  through  the  hill.  West  of  the  Wallace 
entry  the  Wilber  entry  is  located.  The  rooms  in  this  hill  are  nearly  all 
worked  up.  North  of  the  Wallace  entry  the  Cain  entry  passes  into  a  hill 
of  great  extent,  the  main  gallery  of  the  mine  being  half  a  mile  under- 
ground, and  is  not  yet  out  to  day. 

The  hills  in  course  of  operation  do  not  generally  exceed  three  hundred 
to  four  hundred  yards  in  length,  and  the  main  entry  is  pushed  through 
each  hill  as  expeditiously  as  possible  to  get  ventilation.  Only  the  natural 
forces  are  applied,  the  air  passing  out  and  in  at  the  many  day-levels,  accord- 
ing to  the  force  and  direction  of  the  wind  outside.  The  air  is  very  generally 
iu  a  fit  state  for  the  miners  to  work.  During  the  fall  and  spring  seasons, 
when  the  temperature  of  the  mine  and  the  outside  temperature  approach 


each  other  in  density,  the  miners  are  annoyed  with  the  powder-smoke 
hanging  in  the  working  places,  but  there  is  little  or  no  cjmplaint  made 
from  this  source.  The  rooms  are  made  eight  yards  wide,  with  pillars 
two  to  three  yards  in  thickness  between  them.  In  former  years  the  prac- 
tice was  to  abandon  all  the  pillar  coal  of  the  mines  as  lost  coal,  but  now 
the  pillars  are  sought  to  be  won.  Fully  thirty-three  per  cent,  of  coal  was 
left  unwrought  in  pillar  coal,  twenty  per  cent,  of  which  is  now  being  re- 
covered. The  track  in  the  mines  in  every  entry  and  room  is  laid  with 
T  iron.  The  track  is  put  together  in  sections,  and  is  lifted  and  re-laid  with- 
out trouble  or  cost.  A  small  mine  locomotive  draws  the  coal  from  the 
drift-mouths  to  the  shutcs  over  a  tram-road  \ipward  of  a  mile  long.  The 
horizon  of  the  coal  is  one  hundred  and  fifty-five  f(*et  above  the  canal  at 
Haydenville. 

The  Lick  Run  Mine  is  the  first  of  the  series  situated  in  Athens  countv, 
in  descending  the  Hocking  Valley.  This  mine  is  opened  on  the  west 
side  of  the  mining  property,  and  the  main  entries  driven  to  the  east  ex- 
tend on  the  butts  of  the  coal.  Improvement  has  been  made  in  the  ven- 
tilating arrangements  during  the  year  in  the  erection  of  a  furnace  and 
brick  air-shaft.  This  shaft,  however,  is  too  short  for  good  results.  When 
first  erected  a  wooden  stock  was  placed  on  to})  of  the  brick  structure,  but 
the  heat  from  the  furnace  soon  set  it  on  fire,  and  burned  it  down.  The  place 
to  sink  an  air-shaft  has  been  selected  bevon<l  the  face  of  the  inmost  eist- 
ern  gallery,  and  until  this  point  is  reached  with  the  entry,  the  brick 
stock  over  the  present  furnace  should  be  len(i;theuod  fully  forty  feet. 

The  lower  opening  now  working  has  been  rudely  worked,  the  pillars 
being  too  small,  and  the  entry  left  without  adequate  su])port.  As  a  re- 
sult, the  pillars  are  already  giving  away,  and  the  mine  is  comparatively 
new.  The  practice  of  working  with  small  ])illars  where  the  ravines  are 
numerous,  and  the  amount  of  coal  in  each  hill  less  than  twenty-five  of 
thirty  acres,  is  not  commendable  practice  even  there,  and  will  surely 
bring  ruin  to  a  mine  whose  workings  will  extend  in  all  directions  for 
many  hundreds  of  yards.  This  is  a  valuable  mining  propc^rty  ;  the  main 
gallery  of  the  mine  will  last  for  thirty  or  forty  years,  and  it  should  be 
made  firm  and  strong  beyond  the  possibility  of  danger.  Pillars  six  feet 
in  thickness  between  rooms  ought  not  to  bo  exp/cted  to  hold  up  a  hill 
two  hundred  feet  high. 

The  Laurel  Hill  Mine,  situated  at  Lick  Run  Station,  is  reached  by  a 
short  incline  plane.  The  roof  of  the  coal  at  the  entrance  t)f  the  mine  is 
sandstone,  and  in  making  the  openings  no  prop-wood  is  needed.  There 
are  two  openings,  one  of  which  runs  south  and  the  other  east.  Seventy- 
five  yards  from  the  mouth  of  the  south  entry  a  butt  entry  runs  west.  Two 
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others?  running  on  the  same  lino,  each  one  hundred  and  fifty  yards  apart, 
complete  the  series  to  the  west.  There  are  also  three  eastern  entries. 
They,  too,  are  each  one  hundred  and  fifty  yards  apart,  and  seventy-five 
from  those  on  tlie  west  side.  The  mine  has  an  air-shaft  eighty-four  feet 
deep,  and  a  furna  ;e  has  bei^n  started  at  the  bottom  of  it,  but  has  not 
been  completed,  h^inglc  and  double  rooms  are  wrought,  single  rooms  be- 
ing twenty-four  feet  wide,  and  worked  with  one  man,  and  double  rooms 
bein:^  forty  feet  wid-*,  havini^  two  roads,  and  worke<lwitli  two  men.  The 
main  entry  \<  double  from  the  air  shaft,  and  all  the  butt  entries  are 
started  double.  This  min(»  has  had  freijuent  changes  of  inside  bosses. 
The  efforts  made  to  lay  it  out  right  show  that  some  one  of  them  has  been 
a  skillful  miner.  The  v^-nt  lation  is  good.  Only  a  small  force  of  men  is 
employed. 

Longstreth's  Mine  has  two  main  openings,  the  Stokfly  entry  and  the 
North  entry.  They  are  witliin  a  few  yards  of  each  other  at  their  mouths, 
but  are  driven  forward  at  right  angles,  the  Stokely  opening  running 
nearly  weston  the  butts  of  the  coal,  and  the  North  opening  running  near- 
ly north  on  the  f^ce  of  th(j  coal.  The  Stokelv  entry  is  ehven  hundred 
yards  in  length,  and  pa.sses  through  the  hill.  Rooms  are  opened  only  on 
the  south  side  of  the  entry,  the  object  being  to  keep  this  part  of  the  mine 
strong,  to  get  coal  through  it  from  newer  and  more  eastern  openings  in 
future  years.  The  rooms  are  start(?d  oil*  the  entry  eight  feet  wide,  and 
are  adyanc(Ml  twenty-two  fe^-t  in  this  manner,  then  widened  out  at  once  to 
their  their  full  working  width,  thirty-two  feet.  Every  second  room  only 
is  opened  in  th(.*  entry,  in  what  is  known  as  the  doubh  -room  n>etliod,  the 
alternating  rooms  b(dng  cut  out  of  the  left  pillar  side.  The  thickness 
of  piihir  between  the  second  room  and  the  entry  is  forty  feet,  an  oiVset  be- 
ing made  in  the  entry  pilla-  at  the  alternating  rooms  to  give  this  extra 
thickness.     The  Lngth  of  ])illar  along  the  entry  is  eighty  feet. 

This  plan  of  opening  rooms  was  adopted  to  add  strength  to  the  en- 
try, and  was  suggested  in  consequence  of  the  crushes  of  the  superincum- 
bent strata  which  followed  the  extraction  of  the  pillar,  sometimes  over- 
running and  closing  the  entry. 

The  North  entry,  following  the  face  of  the  coal,  is  six  hundred  yards  in 
length,  and  is  driven  to  the  boundary  of  the  mineral  property.  There  are 
six  butt  entries  in  this  gallery — three  to  the  east  and  three  to  the  west. 
All  the  western  ones  are  worked  out  and  abandoned,  the  pillars  of  the 
rooms  being  also  withdrawn.  The  eastern  entries  connect  with  the  west- 
ern entries  of  the  Stokely  opening. 

There  are  six  different  openings  to  this  colliery,  three  of  which  are  on 
the  south,  one  on  the  west,  and  two  on  the  east.    The  four  openings  in 
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adflition  to  the  two  main  openings  are  passages  driven  out  to  day  fo*  ven- 
tilation. The  air  passes  in  and  out  of  these  openings  by  the  natural 
forces,  and  the  currents  soni'  times  move  one  way  and  sometimes  another, 
according  to  the  difference  in  density  of  the  mine  and  outside  atmosphere, 
the  force  and  direction  of  the  wind  outside,  or  the  motion  given  to  the 
air  by  the  movement  of  the  mine  cars  outeilo.  The  mine  is  laid  out  into 
a  series  of  blocks  by  air-courses  driven  on  the  fuce  of  the  coal  every  six 
hundred  feet.     The  butt  entries  are  four  hundred  and  fifty  feet  apart. 

The  rooms  of  the  mine,  as  already  stated,  are  made  thirty-two  feet  wide, 
with  y>illar8  of  twelve  feet  in  thickness.  Two  roads  are  taken  up  each 
room,  the  left  road  being  laid  close  to  the  left  pillar  side,  so  that  the  pillar 
coal  may  be  filled  to  good  advantage  when  the  pillars  are  worked,  while 
the  rijjjht  road  is  laid  eight  or  nine  feet  from  the  right  hand  pillar.  There 
are  thirteen  rooms  in  each  block, and  as  all  the  butt  entries  (except  the 
main  Stokel}^  entry)  work  rooms  on  each  side,  the  rooms  are  finished  up 
as  they  meet  in  the  middle  of  the  block.  The  pillars  are  then  withdrawn, 
the  whole  series  in  the  block  being  attacked  at  once.  The  first  break 
or  crush  of  the  strata  occurs  after  fifty  or  sixty  yards  of  pillar  coal  have 
beon  worked  bick.  Oaly  on'3  to  five  fe^t  of  ro)f  slite  now  falls.  If  it 
hanj];s  on  the  props  and  becomes  dangerous,  Fome  of  the  props  are  knocked 
out  to  let  it  down.  The  second  and  final  crush  o(*curs  after  the  pillars 
have  been  worked  well  back  towards  the  entry  on  both  sides,  and  six  or 
seven  acres  of  exhausted  area  are  standing  un.-^up  ported.  The  superincum- 
bent strata,  composed  mainly  of  thick  and  strong  masses  of  sandstone,  grind 
and  work  for  days  before  the  final  crush  is  heard. 

Poston's  Mine,  the  next  in  ascending  order,  is  opened  on  the  face  of  the 
coal,  and  the  main  entry  is  advanced  northward  for  rbur  hundrtd  yards. 
There  are  three  eastern  and  three  western  entries  running  on  the  butts 
of  the  coal.  These  entries  are  one  hundred  and  twenty  yards  apart,  and 
have  rooms  opened  on  both  sides.  The  rooms  are  started  off  at  nine  feet 
wide,  worked  forward  fifteen  feet,  and  then  widened  out  to  twenty-seven 
feet,  the  thickness  of  pillar  between  rooms  being  eight  feet.  There  are 
three  entries  or  air-courses  running  on  the  face  of  the  coal,  known  as 
No.  1  north.  No.  2  north,  and  No.  3  north.  They  are  also  one  hundred 
and  twenty  yards  ai)art,  so  that  this  mine  is  laid  out  in  a  series  of  square 
blocks,  the  entries  crossing  each  other  like  latitude  and  longitude  lines. 
There  are  ten  rooms  in  each  block.  All  the  western  butt  entries  run  t<» 
the  line  of  the  Nelson ville  Minning  Company's  property,  and  inters(»ct 
the  eastern  butt  entries  of  that  company's  mine.  No.  3,  northern  entry, 
goes  out  to  day,  and  the  western  entries,  intersecting  those  of  the  Cooper- 
ative Mine,  give  ingress  for  ventilation  from  two  main  sources.      The 


miners  are  all  employed  outside  of  the  air-courses  in  the  rooms,  and  only 
the  entrymen  are  at  work  in  the  fast. 

The  Cooperative  Mine  of  the  Nel6on  Mining  Company  lies  west  of  the? 
Poston  Mine,  the  main  entry  running  northward  along  the  face  of  the 
coal.  This  entry  is  about  four  hundred  yards  in  length,  and  is  still  pro- 
gressini?.  Three  butt  entries  are  opened  in  the  east  and  three  more  in 
the  west.  Two  of  the  eastern  entries  are  worked  forward  to  the  line  of 
the  mining  property.     This  mine  is  worked  in  all  respects  like  Poston'y. 

The  Cooperative  Mine  was  opened  in  July,  1874,  on  a  cooperative  plan,  *  t 
the  outgrowth  of  the  great  coal  strike  of  the  previous  spring,  when  the  < 
negroes  supplanted  the  strikers.  About  sixty  members  were  enjraged  ^ 
under  the  name  of  the  Nelsonville  Mining  Company;  all  the  members 
were  miners  except  the  four  directors — Ashford  Poston,  Charles  Robbins, 
John  T.  Welsh,  and  William  W.  Poston.  Mr.  Welsh  was  chosen  ])rsident 
and  superintendent,  and  Mr.  A.  Poston  treasurer.  The  miners  wtjre  to 
pay  fifty  per  cent,  each  month  of  their  earnings  in  the  mine,  until  their 
shares  of  five  hundred  dollars  each  were  paid  up.  Every  thing  went 
well  for  one  year,  the  mine  running  steady  and  the  stockholders  being 
full  of  hope.  Then  the  work  began  to  slack  oflf.  The  miners  thought 
the  directors  were  negligent,  many  of  them  even  thought  the  lo«s  of 
trade  was  done  purposely,  in  order  to  induce  them  to  sell  out  at  a  sacrifice. 
The  directors  declared  they  were  doing  their  best,  that  trade  was  dull 
and  coal  could  not  be  sold  at  any  price.  The  miners  finding  themselves 
unable  to  pay  their  fifty  per  cent.,  and  keep  their  families  upon  their 
scanty  earnings,  desired  to  sell  out.  The  directors  bought  their  shares, 
in  some  cases  at  twenty  cents  on  the  dollar.  At  the  time  of  inspcvtion 
of  this  mine,  in  August  last,  only  three  of  the  miners  still  retained 
shares,  all  the  others  having  sold  out  to  the  directors  at  a  great  sacrifice. 

The  following  plan  shows  the  method  of  ventilation  in  practice  in 
most  of  the  mines  of  the  Hocking  Valley,  where  opportunity  does  riot 
exist  for  driving  through  the  hill  with  every  butt  entry.  In  this  plan 
an  air-shaft  is  shown.     (See  next  page.)  J 

The  Floodwood  Mines  are  on  the  west  side  of  the  Hocking  River,  four 
miles  below  Nelsonville,  and  are  reached  by  a  short  coal  rojd  branching 
from  the  Columbus  and  Hocking  Valley  Railroad  at  Floodwood  Station. 
The  mines  are  opened  on  the  ordinary  plan  prevailing  in  this  vulley. 
The  entries  are  all  single,  and  driven  as  far  forward  as  they  can  be  puslied, 
for  want  of  air,  and  their  air-courses  are  driven  from  one  butt  entry  to 
another  or  to  daylight,  or  an  air-shaft  is  sunk  to  serve  a  temporary  pur- 
pose. Four  openings  have  been  made  to  this  mine,  besides  an  air-shaft 
and  a  drill-hole,  for  the  purpose  of  getting  air,  and  at  the  date  of  visit 
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the  interior  of  the  mine  w;ip  again  in  bud  comlition.  I  sketched  off  a 
plan  to  tht'  mine  bo=9  and  one  of  the  oivjicrs,  tn  work  by  doulile  eatries 
and  earrj'  the  air  forward,  as  the  workings  i)TogresBed,  instead  (if  having 
to  drive  air-rourccs  thronph  solid  iilocks  of  coal,  or  rnn  out  tci  dayliglit 
every  time  an  entry  is  advanced  one  or  two  hundred  yards.  These  mul- 
titudinous opening's  to  day  ,-^Tve  no  penn^inent  purj'0''i's  as  air-ways;  in- 
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deed,  they  do  more  harm  than  good,  for  the  current  draws  and  discharges 
at  the  two  day-levels  nearest  together,  and  the  balance  of  the  mine  lies 
virtually  dead. 

The  two  mines  of  W.  B.  Brooks  &  Son,  known  as  section  19  and  section 
29,  are  situate  on  diflerent  sides  of  the  Hocking  River.  Section  19  is  on 
the  north  side,  and  the  mines  are  in  Hocking  county.  The  coal  is  mainly 
brought  from  two  entries  in  section  19,  known  as  the  Riddle  entry  and 
the  Stogey  entry.  These  openings  are  near  each  other,  and  their  main 
galleries  extend  to  the  north  on  the  face  of  the  coal.  In  the  Riddle  entry 
the  room  workings  are  chiefly  opened  in  Snake  Hollow  entry,  which 
runs  eastward  on  the  butts  of  the  coal.  In  the  Stogey  entry  the  rooms 
are  chiefly  opened  to  the  west. 

Several  other  openings  are  located  in  this  neighborhood,  from  which 
coal  was  formerly  drawn.  Two  ot  these  openings  have  fallen  in,  closing 
a  number  of  rooms.  The  plan  of  working,  long  followed  by  this  com- 
pany, is  to  leave  pillars  only  six  feet  thick  between  rooms.  In  hills 
with  a  light  cover  and  limited  area,  this  pillar  generally  suffices  to  hold 
the  mine  firm  until  all  the  rooms  are  worked  up,  when  the  mine  is  aban- 
doned as  wrought  out,  leaving  all  the  pillar  coal  behind ;  but  where  the 
overlying  strata  are  one  hundred  to  one  hundred  and  fifty  feet  thick,  and 
the  mine  is  calculated  to  last  for  several  years,  there  is  danger  of  a  crush 
occurring  before  the  domain  to  be  won  is  half  wrought  over ;  in  fact,  a 
crush  is  certain  and  sure  to  occur,  involving  loss  and  ruin  over  a  large 
part  of  the  mine.  If  larger  and  stronger  pillars  were  left,  all  the  pillar 
coal  might  be  recovered  after  the  rooms  are  worked  forward,  as  is  done  in 
the  mines  of  the  Pomeroy  region. 

In  section  29  the  mines  are  reached  by  a  short  tram-road  extending 
through  a  tunnel  650  yards  in  length.  This  tunnel  passes  through  the 
coal  seam,  and  is  in  reality  only  an  old  entry  of  a  worked-out  mine.  The 
coal  is  hauled  from  the  mine  to  the  shutes  by  a  small  mine  locomotive. 

In  the  mines  on  section  29  the  workings  extend  along  the  Pickaway 
and  Sheppard  entries.  Rooms  are  worked  on  both  sides,  and,  as  in  Rid- 
dle and  Stogey  entries,  in  section  19,  only  six-foot  pillars  are  left.  To 
add  extra  strength  to  these  entries,  rooms  in  both  mines  are  now  being 
made  double — that  is,  only  every  alternate  room  is  broken  off*  the  entry. 

The  ventilation  in  both  mines  is  by  the  natural  forces,  the  air  pass- 
ing along  the  entries  where  the  miners  are  at  work.  In  the  Pickaway 
opening  there  is  an  air-shaft;  in  the  mines  in  section  19  the  air-galleries 
pass  through  the  hill.  All  the  working  rooms  have  break-throughs  be- 
tween them.  The  ventilation  was  good,  and  the  miners  were  well  satis- 
fied with  the  sanitary  condition  of  their  working  places. 

4m 
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The  Hamleys  Run  Shaft  is  the  last  mine  in  descending  the  Hocking 
Valley  which  comes  under  the  requirements  of  the  mining  law.  Two 
shaftg,  one  at  Salina  and  the  other  at  Chauncy,  have  been  sunk  and 
operated  for  many  years,  but  have  never  worked  more  than  eight  or  ten 
men  at  once,  the  coal  being  used  to  run  the  salt  furnaces  of  the  vicinity 
and  to  supply  the  local  trade. 

The  Hamleys  Run  Shaft  is  sixty  feet  deep.  The  coal  dips  from  the 
bottom  in  all  directions,  an  unfortunate  circumstance  which  could  not 
well  be  foreseen  in  its  location.  It  has  an  air-shaft,  seventy-six  feet  in 
dei)th,  sunk  near  the  back  of  one  of  the  entries.  That  part  of  the  mine 
swept  by  the  air,  as  it  moves  from  one  pit  to  the  other,  was  well  ven- 
tilated, but  other  portions  were  not,  because  of  the  prevailing  practice  of 
working  the  entries  ahead  of  the  air. 

The  rooms  are  worked  twenty-six  feet  wide  from  both  sides  of  the  butt 
entries,  the  thickness  of  pillar  being  nine  feet. 

The  Salina  Shaft  was  visited  and  inspected,  although,  working  less 
than  ten  men,  it  does  not  come  under  the  provisions  of  the  law.  The 
shaft,  originally  a  narrow  one,  has  recently  been  enlarged  and  improved. 

The  Carbondale  Mines  border  Vinton  county,  and  are  reached  by  a 
coal-road,  six  miles  in  length,  extending  from  Mineral  City  to  Carbon- 
dale.  The  coal,  as  in  the  Hocking  Valley  mines,  is  divided  into  three 
benches;  the  lower  bench  is  six  to  eight  inches  in  height,  the  middle 
bench  two  feet  four  inches,  and  the  upper  bench  is  ten  inches,  exclusive 
of  fifteen  inches  of  slaty  coal  too  impure  to  mine.  There  are  two  main 
openings,  both  level  free,  which  are  only  a  few  rods  apart.  The  upper 
mine  extends  west  on  the  butts  of  the  coal,  the  lower  one  running  north 
on  the  face.  The  main  butt  entry  is  double,  a  pillar  of  eight  yards  in 
thickness  dividing  the  parallels.  This  pair  of  entries  are  in  advance  of 
the  other  butt  entries,  which  come  forward,  one  after  the  other,  in  esch- 
elon.  The  rooms  are  started  off  at  six  yards  wide,  and  extend  to  eight 
yards,  six  feet  of  pillar  being  left  between  rooms.  The  butt  entries  are 
ninety  yards  apart,  the  rooms  working  only  on  one  side. 

The  ventilation  is  promoted  by  furnace  power,  a  shallow  air-shaft  be- 
ing sunk  near  the  out-crop  of  the  coal  on  the  last  butt  entry,  at  the  bot- 
tom of  which  a  roomy  furnace  stands.  Tlie  air  passes  up  to  the  face  of 
the  right  parallel,  thence  down  the  last  opening  of  the  left  one  to  the 
air-courses  (the  room  last  holed  through)  leading  to  the  second  entry, 
thence  it  passes  down  this  entry  to  the  air-course  leading  to  the  west 
one,  and  so  on  till  it  traverses  the  mine.    This  mine  was  in  good  order. 

King's  Mine  and  Ingham's  Mine,  situate  at  King's  Switch,  one  and  a 
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half  miles  west  of  Mineral  City,  are  opened  on  the  same  seam  of  coal  as 
the  Carbondale  mines,  but  only  the  two  lower  benches  are  worked.  In 
King's  Mine  the  main  entry  passes  through  two  hills  and  into  the  third, 
the  most  of  the  workings  being  in  the  third  hill.  The  main  entry  runs 
north  for  three  hundred  yards,  then  changes  westward  for  two  hundred 
and  eighty  yards,  then  wheels  northward  again  on  the  face  of  the  coal. 

The  butt  entries  are  eighty-five  yards  apart,  rooms  working  off  both 
sides,  when  the  conditions  are  favorable.  When  the  roomci,  going  either 
east  or  west,  dip,  they  are  stopped  and  the  coal  wrought  to  the  rise  on 
the  opposite  side. 

Ingham's  Mine  is  wrought  on  the  same  plan  as  King's,  both  banks  be- 
ing under  one  management.  The  entries  are  driven  through  the  hills, 
and  the  ventilation  is  produced  by  the  natural  currents.  When  rooms 
are  single  they  are  made  eight  yards  wide;  when  double,  nine  and  ten 
yards.  In  the  double  rooms  two  tracks  are  laid  down,  one  on  each  side  of 
the  pillar.  Owing  to  the  lowness  of  the  seam  worked,  pushers  or  haulers 
take  the  empty  cars  into  the  rooms,  from  the  main  roads,  and  push  out 
the  full  ones.    In  Ingham's  the  pushers  haul  out  to  day. 

STRAITSVILLE. 

The  mines  of  the  Straitsville  Central  Mining  Company  are  the  most 
southeasterly  of  the  Straitsville  series.  The  openings  are  made  in  the 
north  side  of  the  mining  property.  The  south  side  would  have  been  the 
proper  site,  in  order  to  work  the  coal  to  the  rise  of  the  strata,  and  thus 
obtain  both  natural  drainage  and  a  downward  grade  for  the  full  cars  in 
the  mine;  but  physical  obstacles — the  high  arch  of  Black  Snake  Ridge, 
which,  at  the  southern  boundary  of  the  property,  forms  a  cover  over  the 
coal  of  two  hundred  and  twenty-five  feet — made  it  impracticable  to  open 
at  the  south. 

There  are  two  main  openings,  one  air-drift  and  two  air-shafts  to  the 
mine.  A  steam  pump  and  boiler  placed  at  the  bottom  of  one  of  the  air- 
shafts  to  discharge  the  waters  of  the  mine  aid  the  ventilating  current  by 
rarefying  the  air.  The  main  entry  of  the  mine  runs  south  on  the  face 
of  the  coal,  and  butt  entries  are  worked  in  both  sides — to  the  east  and 
west.  These  entries  are  four  hundred  and  fifty  feet  apart,  and  both  main 
and  butt  entries  are  single,  and  are  each  nine  feet  wide.  The  rooms  are 
started  at  twelve  feet  wide,  and  extended  to  thirty  feet ;  the  pillars  of  coal 
between  rooms  are  twelve  feet  in  thickness,  and  the  rooms  are  opened  on 
both  sides  of  the  entries.  This  mine,  like  all  the  other  mines  of  the  dis- 
trict, was  opened  on  a  faulty  plan — the  rude,  bad  plan  of  taking  too 
much  coal  and  leaving  too  weak  supports  in  advancing  the  workings. 
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During  last  summer  a  crueh  came  on  and  overran  part  of  the  first  east 

entry,  and  throatened  irreparable  mischief  to  the  main  entry  itBelf. 
The  mine  Buperintpndent  ha*!  cliansted  the  plan  of  opening  the  rooms, 
with  the  filiject  of  adding  extra  strength  to  the  entricp.  Instead  of  start- 
ing nil  rooms  from  oil'  tho  entry,  every  second  room  is  opened  in  this  way, 
the  alternating  rooms  being  opened  in  tho  flanks  of  the  entry  rooms.  This 
forms  stronj;  rectangular  pillars,  seventy-four  by  thirty  feet,  on  both  sides 
of  the  entry,  to  oppose  any  future  squeeze. 


Where  there  is  no  air-way  in  advance,  us  in  the  section  here  shown, 
the  pillars  are  pierced  at  the  entrance  of  the  double  rooms,  and  doors 
placed  on  one  side  to  form  a  return  for  the  air.  Where  the  mine  is  laid 
out  in  blocks,  as  in  the  Hocking  Valley,  the  air  flows  along  the  entry  to 
the  air-course,  thence  to  the  next  butt  entry  above. 

A  coal-cutting  machine  was  applied  in  this  mine  during  the  fall,  the 
first  that  has  been  used  in  the  State.  It  was  taken  out  to  be  remodeled 
in  8  >me  of  its  parts,  where  practice  had  shown  it  to  be  defective. 

I  have  in  former  reports,  and  again  urge  upon  all  mine  superintendents 
the  sure  and  safe  practice  of  driving  double  entries  to  every  gallery  in  a 
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mine,  main  and  butt  alike,  leaving  strong  pillars  between  the  paUerioF.* 
It  adds  to  the  co^t  in  the  first  stage  of  workinjr,  but  it  is  a  saving  in  the 
end.  No  crush  can  then  overrun  llie  entries,  and  all  the  pillar  coal  may 
be  got  in  working  forwanl,  if  care  and  skill  are  cxercisfdby  the  manugor- 
Whatever  is  added  to  the  expense  of  the  mine  in  tlxiving  double  galleries 
is  saved  tenfold,  after  the  mine  in  fairly  open'-d  out,  in  the  extra  yield  uf 
«)al  per  acre,  while  the  ventilation  i,i  always  better.  With  single  entries 
and  small  pillars,  40percent,  of  theeoal  i- generally  sacrificeil  in  mining. 
The  plan  of  working  by  double  entry,  to  wliicli  I  have  -«o  friquuntly 
called  attention,  ia  shown  in  the  aceo[n]ia,nyin<r  cut.  By  this  arranjienieiit 
rooms  are  never  in  advance  of  the  air  current.     If  danger  is  appreheiidi-d 
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from  acnisli.tlioinlliir  between  the  double  pntrieB  may  be  enlarged  to  Bait 
tbe  conilition',  and  when  the  rooms  are  worked  up  the  pillars  can  be 
withdrawn  at  once 

The  accompanying  cut  show?  the  system  or  plan  of  working  by  single 
entries.  It  m;iy  be  fitly  il"-^erib'?d  as  the  i)hin  of  bad  air,  and  of  (gener- 
ally) the  iiltiniat''  ruin  of  tbe  mine  by  the  crushing  of  the  pillars.     The 


f  ntry-mcn,  as  well  as  iimny  room-men,  no  matter  if  doors  are  promptly 
(■ce.a.  fi,  can  not  havfi  gmid  air.  This  method  of  working  a  mine  is  hap- 
jiily  fitMt  riiR:ipiiearing  before  more  improved  pliins.  Its  only  recommenda- 
tion is  a  tiltlc  wiving  in  working  in  the  earlier  stages  of  the  mine,  but 
tliJs  saving  is  latterly  swallowed,  beeides  other  costs  ix'casioned  by  work 
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lost  by  bad  air,  by  strikes  which  indirectly  result  from  bad  air,  and  by 
sinking  unnecessary  air-shafts  and  driving  unnecessary  air-ways.  More- 
over, a  crush  or  squeeze  invariably,  sooner  or  later,  overruns  the  work- 
ings, and  at  best  nearly  all  pillar  coal  is  sacrificed. 

Where  the  coal  is  of  good  height,  so  as  to  require  no  blasting  of  the 
roof  strata  to  form  hauling-roads  for  the  mules,  the  cost  of  driving  double 
entries  is  not  greater  than  the  cost  of  hanging  doors  to  every  room  so  as 
to  get  forward  air.  Where  air-courses  are  driven  in  the  face  of  the  coal 
from  one  butt  entry  to  another,  as  in  the  Hockirg  Valley  and  other 
regions  of  the  State,  it  costs  tlie  same  amount  to  drive  one  hundred  and 
twenty-five  yards  on  the  face  as  on  the  butts. 

The  Patterson  Mine  is  a  new  opening,  made  during  the  present  year. 
The  manager.  Col.  Youart,  opened  the  first  mine  in  the  Straitsville 
region.  He  followed  the  plan  in  practice  in  the  Hocking  Valley  of  driv- 
ing single  entries,  working  wide  rooms,  and  leaving  weak  pillars.  As  a 
result,  the  mine  had  bad  air,  and  its  pillar  supports  were  too  weak  to 
protect  a  crush  extending  over  the  main  gallery  as  soon  as  any  of  the 
pillars  were  withdrawn.  In  the  Patterson  Mine,  profiting  by  experince, 
the  manager  has  laid  out  the  workings  on  an  improved  plan,  the  entries 
being  all  double,  and  the  air  taken  along  as  the  workings  progress. 

This  mine  is  the  best  laid  out  of  any  in  the  Straitsville  district.  The 
main  entry  is  opened  on  the  butts  of  the  coal,  and  is  about  five  hundred 
yards  long.  One  hundred  and  fifty  yards  from  the  entrance  of  the  mine 
there  is  an  air-shaft  seventy  feet  in  depth.  From  this  point  the  entry 
is  double,  the  thickness  of  pillar  between  the  parallels  being  eighteen 
feet.  A  few  yards  inside  of  the  air-shaft  there  is  a  face  entry,  also  double, 
and  having  an  eighteen-foot  pillar  between  the  parallels.  The  rooms 
are  ten  feet  wide,  the  thickness  of  pillar  between  rooms  being  sixteen 
feet.  The  rooms  will  advance  from  ninety  to  one  hundred  yards.  This 
plan  makes  the  mine  strong  in  the  first  stage  of  working,  and  after  a 
series  of  rooms  are  worked  out,  the  pillars  may  be  attacked  and  with- 
drawn without  any  fear  whatever. 

The  Straitsville  Mine  is  opened  on  the  face  of  the  coal,  the  main  entry 
extending  northward.  Forty  yards  from  the  mine-mouth  a  butt  entry 
is  opened  to  the  west.  Three  hundred  yards  along  this  entry  another 
face  entry  runs  north,  and  parallel  with  the  main  or  first  face  entry. 
There  are  four  butt  entries,  extending  from  one  face  entry  to  the  other, 
known  as  butt  entries  Nos.  1,  2,  3,  and  4.  From  the  west,  or  face  entry 
No.  2,  three  butt  entries  extend  westward.  On  the  east  side  of  the  front 
or  main  entry  two  butt  entries  extend  eastward,  both  of  which  are  holed 
through  in  west  entries  of  the  Central  Mine. 
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All  these  entries  are  single.  As  a  consequence,  reliance  is  had  for  ven- 
tilation in  getting  out  to  day  in  some  ravine  with  an  entry,  or  in  sink- 
ing an  air-shaft.  Two  of  the  three  west  entries  which  branch  from  the 
second  face  entry  run  through  the  hill,  and  three  air-shafts  have  been 
sunk  in  addition.  The  mine  is  ventilated  by  the  natural  forces,  the  air 
flowing  along  the  galleries  of  the  mine  from  one  opening  to  another, 
according  to  the  force  and  direction  of  the  wind  outside.  The  workmen 
are  employed  in  two  butt  entries,  one  of  which  is  through  the  hill,  and 
the  other  has  an  air-way  ahead  of  the  working  places,  so  that  the  current 
sweeps  past  all  the  working  places  in  the  mine. 

The  rooms  of  this  mine  are  forty-five  feet  wide,  the  pillars  eleven  feet 
thick,  and  the  butt  entries  four  hundred  and  fifty  feet  apart.  This  mine 
was  one  of  the  first  opened  in  the  Straitsville  district.  Its  numerous 
day-levels  and  air-shafts  show  the  rude  ideas  of  mine  ventilation  pre- 
vailing in  the  early  days.  If  henceforth  the  practice  adopted  in  the 
Patterson  Mine  be  applied,  there  need  be  but  one  air-shaft  and  no  day-levels 
whatever,  and  there  will  be  a  securer  mine,  fully  four  thousand  more 
tons  of  coal  per  .acre  recovered,  and  the  ventilation  will  be  better  and  be 
always  under  absolute  control,*  One  air-shaft,  with  a  good  furnace  or  fan, 
can  ventilate  a  mine,  if  good  practice  and  sound  principles  are  applied, 
for  twenty  years  of  constant  work  underground. 

The  Troy  Mine  has  two  openings  near  together,  which  enter  the  hill 
in  a  south-eastern  direction,  angling  across  the  face  of  the  coal.  One 
hundred  yards  from  the  entrance,  the  headings  turn  east  on  the  butts  ; 
they  are  double  their  whole  distance.  An  air-shaft  and  furnace  are  lo- 
cated on  the  south  of  the  right  parallel.  A  few  yards  in  advance  of  this 
point  a  face  entry  runs  to  the  south.  Another  face  entry  runs  north 
nearly  opposite  the  one  on  the  right.  Four  hundred  feet  east  of  the 
south  face  entry  a  brace  of  headings,  called  the  Rock  Run  entries,  are 
pushed  far  ahead,  and  will  not  come  to  day  until  they  intersect  the  work- 
ings of  the  Union  Mine  at  Shawnee. 

The  mine  is  laid  out  in  blocks,  after  the  method  in  practice  in  the 
Hocking  Valley  mines,  except  that  the  main  galleries  east  and  north  are 
double.  The  blocks  are  four  hundred  feet  square,  nine  rooms  being  in 
each  block.  Having  double  entries  where  double  entries  are  moat  needed, 
and  having  also  a  good  ventilating  furnace,  this  mine  is  much  better 
ventilated  than  any  in  the  Hocking  Valley.  It  has  good  air.  There  are 
five  face  and  four  butt  entries,  counting  the  double  parallels  as  one.  The 
rooms  are  thirty  feet  wide  and  the  pillars  fifteen  feet  thick.  With  such 
strong  mine  supports,  there  is  no  danger  of  a  squeeze  overrunning  the 
entry  until  the  pillars  are  attacked  and  weakened. 
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The  plan  of  driving  single  entries,  and  then  driving  air-couses  from 
one  butt  entry  to  another,  is  a  practice  which  I  can  ntot  recommend. 
Even  if  the  air-courses  can  be  cut  through  from  one  entry  to  another 
without  complaint  on  the  part  of  the  miners,  there  is  danger,  in  drawing 
the  pillars,  of  the  resulting  crush  extending  over  the  entry.  There  can 
be  no  danger  with  double  entries,  and  it  costs  no  more  to  drive  air-head- 
ings alongside  of  the  advancing  heading  than  to  drive  them  on  the  face 
in  the  fast.  As  the  blocks  are  square,  four  hundred  feet  each  way,  the 
distance  is  the  same  whether  the  entry  be  driven  on  the  face  or  the  butts 
of  the  coal. 

The  outside  arrangements  of  this  mine  have  been  remodeled  and  greatly 
improved  during  the  year;  a  new  dump-house  being  built,  a  revolving 
screen  and  dock  elevation  erected,  and  a  movable  coal-gate  applied  to  the 
shutes — arrangements  which  save  labor  and  make  better  coal. 

SHAWNEE. 

The  mines  of  the  Newark  Coal  Company  consist  of  three  main  open- 
ings, known  as  No.  1,  No.  2,  and  No.  3.  No.  1,  the  most  northerly  of  the 
series,  enters  the  hill  on  the  face  of  the  coal,  and  runs  nearly  south  for 
one  hundred  feet,  when  it  wheels  to  the  west  and  runs  on  the  butts. 
Four  hundred  fe6t  from  the  entrance  of  the  mine,  a  face  entry  runs 
northward.  A  second  butt  entry,  thirty  feet  from  the  first  one,  is  turned 
west;  the  rooms  from  the  first  butt  entry  work  forward  on  the  north  till 
they  hole  through.  Only  every  second  or  third  room  goes  through. 
These  rooms  are  narrowed  to  entry  width  for  twenty-four  feet  before  hol- 
ing in  the  entry,  to  add  strength  to  this  gallery. 

The  first  butt  entry  is  double ;  the  face  entry  is  also  double,  the  thick- 
ness of  pillars  left  between  the  parallels  being  thirty  feet.  The  rooms 
on  the  second  butt  entry  reach  the  line  of  the  mineral  property. 

Mine  No.  2  is  opened  on  the  butts  of  the  coal,  and  the  entry  runs 
west  on  a  line  parallel  with  butt  entries  of  No.  1.  The  rooms  running 
north  on  the  main  butt  entry  of  No.  2,  and  the  rooms  running  south  on 
the  main  butt  entry  in  No.  1,  meet  in  the  middle  after  each  range  has 
advanced  two  hundred  and  fifty  feet  from  the  entry,  the  distance  between 
the  mines  being  five  hundred  feet. 

The  main  entry  of  Mine  No.  3  runs  north  thirteen  degrees  west,  ang- 
ling a  little  on  the  face  of  the  coal.  Butt  entries  are  opened  on  both 
sides.  All  these  entries  are  double,  and  of  a  uniform  width — nine  feet. 
The  rooms  are  started  at  nine  feet,  are  advanced  twenty-one  feet  in  this 
manner,  and  are  then  rapidly  widened  out  to  twenty-one  feet,  the  thick- 
ness of  pillar  left  between  rooms  being  eighteen  feet.     When  these 
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mines  were  first  opened  the  entries  were  all  single,  the  rooms  were 
thirty-six  and  forty  feet  wide,  and  the  pillars  were  only  nine  and  ten  feet 
thick.  By  the  old  plan,  none  of  thepillar  coal  could  be  recovered,  the 
object  being  to  finish  up  the  mine  in  the  first  stage  of  working.  By  the 
present  plan,  all  the  pillar  coal  is  sought  to  be  won,  and  nine-tentha  of 
the  whole  is  won. 


piAN  or  woRKiNt). 

In  addition  to  recovering  the  pillar  coal,  there  is  absolute  control  over 
the  ventilation ;  the  entries  are  always  ahead  of  the  rooms.  If  cross-cuts 
are  made  from  one  room  to  another  every  one  hundred  feet,  and  a  door 
hung  in  the  return  entry,  the  air  diffuses  itself  through  every  work- 
ing place  in  the  mine.  Doors  are  neglected,  on  the  ground  that  adcijuate 
ventilation  can  be  applied  by  making  the  necessary  cross-cuts  and  allow- 
ing the  air  to  diffuse  at  will.  Of  course,  in  high  and  wide  working  places, 
more  air  passes  through  the  workings  than  in  low  and  narrow  ones. 
Yet,  with  the<e  natural  advantages,  we  seldom  hear  complaint  of  too 
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much  air  passing,  and  frequently  hear  of  too  little.  The  loud  complaints 
come,  however,  from  mines  in  which  single-entry  work  is  practiced. 

When  a  range  of  rooms  is  finished,  the  pillars  are  attacked  and  with- 
drawn, the  inmost  pillars  being  first  removed.  The  roof  of  the  exhausted 
area  is  held  up  by  numerous  props,  and  when  a  crush  occurs  the  strata 
fall  to  the  surface.  The  miners  then  make  a  new  attack  on  the  pillars, 
piercing  them  on  the  butts,  thirty  or  forty  feet  below  the  fall,  then  facing 
to  the  right  or  left  and  working  forward  towards  the  fall.  After  remov- 
ing all  the  coal,  except,  perhaps,  a  small  stump  to  support  the  roof  next 
to  the  fall,  the  miners  move  their  tools  and  work  backward,  until  a  second 
fall  or  crush  occurs.  No  crush,  however  formidable,  can  overrun  the 
strong  pillars,  and  when  the  working  and  rending  of  the  superincum- 
bent rocks  show  that  a  crush  is  imminent  it  produces  no  fear.  Hundreds 
of  thousands  of  tons  of  the  vast  mass  of  strata  overhead,  in  the  exhausted 
area,  fall  down  with  tremendous  force  and  noise,  while  the  miners  in  the 
distant  chambers  of  the  mine  work  on  in  unconcern. 

These  mines  have  two  furnaces  for  ventilation,  one  in  Mine  No.  1,  and 
the  second  in  Mine  No.  2.  The  ventilation  is  generally  good,  but  as  the 
waste-workings  increase  in  extent,  the  air  becomes  diffused  with  the 
gaseer  formed  there,  and  the  miners'  lamps  burn  with  a  black  and  cold 
flame,  betraying  an  impure  atmosphere.  The  intake  current  of  air 
ought,  in  all  mines  where  pillars  are  withdrawn  in  working  forward  a 
mine,  to  be  kept  from  mixing  up,  in  any  manner,  with  the  gases  formed 
in  the  goaves.  If  it  be  necessary  to  build  air-tight  stoppings  at  the  edges 
of  the  wastes  to  insure  this,  it  ought  to  be  done.  The  heaving  of  the 
fire-clay  floor,  resulting  from  a  creep,  and  the  falling  of  the  overhanging 
strata,  resulting  from  a  crush,  alike  liberate  foul  and  poisonous  gases, 
which  mix  up  with  the  moving  columns  of  air. 

The  Shawnee  Valley  Mines,  recently  opened,  are  in  good  order.  The 
main  entry  runs  south  on  the  face  of  the  coal.  This  gallery  is  single 
until  the  air-shaft  is  reached,  when  it  is  made  double,  a  pillar  of  twenty- 
four  feet  in  thickness  being  left  between  the  parallels.  The  butt  entries 
are  also  double,  and  are  opened  on  both  sides  of  the  main  entry — two  on 
the  west  and  four  on  the  east  side.  The  entries  are  nine  feet  wide,  and 
are  eighty  yards  apart,  rooms  working  only  on  one  side.  The  air-shaft 
of  this  mine  is  forty-four  feet  deep,  five  and  a  half  feet  wide,  and  has  a 
wooden  box  on  top  twenty-four  feet  high.  The  furnace  is  five  and  a  half 
feet  wide  and  three  and  a  half  feet  high  above  the  bars.  The  ventilating 
arrangements  are  of  first-class  order,  and  a  good  and  pure  atmosphere 
prevails  underground. 

In  the  Lyonsdale  Mines  the  entries  are  eight  feet  wide,  the  rooms  are 
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started  off  ten  feet  wide  and  advanced  thirty,  and  then  rapidly  widened 
out  to  twenty-four  feet,  the  thickness  of  pillar  between  the  rooms  being 
twenty  feet.  The  main  gallery  runs  to  the  east  and  south,  angling  across 
the  butts  of  the  coal.  This  gallery  is  double,  having  a  massive  pillar 
seventy-five  feet  in  thickness  between  the  parallels.  A  face  entry,  near 
the  mouth  of  the  mine,  runs  south.  From  this  gallery  a  second  butt  en- 
try is  opened,  the  southern  rooms  of  which  work  forward  to  the  line  of 
the  mineral  property. 

This  company  has  a  very  extensive  and  valuable  coal  territory,  and 
the  mine  is  laid  out  with  unusual  strength,  with  the  purpose  of  saving 
the  main  galleries  until  the  last  of  the  coal  has  been  opened  and  won. 
The  various  lifts  or  ranges  of  workings  will  be  six  hundred  feet  apart, 
rooms  to  be  opened  on  both  sides  of  the  butt  entries  and  advanced  three 
hundred  feet.  The  pillars  may  be  withdrawn,  and,  in  fact,  ought  to  be 
withdrawn,  as  soon  as  the  rooms  of  each  butt  entry  are  wrought  forward 
and  finished,  the  strong  twenty- foot  pillars  being  able  to  resist  and  break 
any  crush  of  the  overlying  rocks. 

The  arrangements  for  ventilation  now  in  use  in  this  mine  are  feeble 
and  temporary,  to  meet  the  present  requirements  of  the  mine.  It  is  pro- 
posed, after  the  main  gallery  becomes  more  extended,  to  sink  an  air-shaft 
in  the  middle  of  the  pillar  between  the  two  parallel  headings,  and  air  the 
mine  with  two  separate  and  independent  columns  of  air.  If  this  is  done, 
and  cross-cuts  are  made  between  the  rooms  every  one  hundred  feet,  and  a 
good  furnace  placed  at  the  bottom  of  the  air-shaft,  this  mine  would  soon 
attain  a  high  reputation  for  superior  ventilation. 

The  mine  of  the  Furnace  Coal  Company  has  two  main  openings,  one 
on  the  south  side  and  the  other  on  the  north  side  of  the  railroad.  The 
workings  of  both  are  approaching  completion.  A  proposed  new  opening, 
at  the  end  of  the  railroad,  soon  to  be  begun,  will  enter  a  large  and  un- 
broken coal  area.  The  ventilation  in  both  mines  of  this  company  was 
in  good  condition. 

The  mines  of  the  old  New  York  Company  are  ventilated  l)y  the  natural 
forces.  There  are  numerous  ravines  which  cut  down  through  the  coal, 
and  the  entries  are  driven  through  the  hill  to  daylight.  All  the  entries 
are  single,  and  depend  for  ventilation  on  these  day-openings.  The  main 
part  of  the  mine  is  now,  however,  extending  underground  less  broken 
by  erosion,  and  other  means  than  that  which  formerly  sufliced  will  be  re- 
quired to  give  motion  to  the  air.  Double  entries,  the  air-shaft,  and  the  rare- 
fying furnace  are  now  needed,  and  their  use  can  not  be  longer  neglected. 

McCune's  Mine,  two  miles  west  of  Shawnee,  has  several  outlets,  and  is 
ventilated  by  the  natural  forces.    The  entries  are  eight  feet  wide.    The 
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rooms  are  started  off  at  nine  feet,  and  are  opened  to  twenty-one  feet  (their 
full  width)  after  advancing  eighteen  feet  from  the  entry.  The  main  en- 
try is  on  the  face  of  the  coal,  and  there  are  two  working  butt  entries,  one 
on  each  side  of  the  face  entry,  both  of  which  are  driven  out  to  day.  The 
rooms  work  only  on  one  side,  to  the  north.  The  pillars  are  withdrawn 
as  the  range  of  rooms  are  finished  up.  All  the  coal  west  of  Shawnee  has 
become  sadly  reduced  in  height.  Though  the  McCunesville  coal  is  the 
same  bed  as  the  Shawnee  coal,  it  only  measures  four  feet  six  inches, 
while  the  Shawnee  mines,  especially  those  on  the  south  side  of  the  rail- 
road, measure  nine  and  ten  feet.  The  tirst  symptom  of  the  thinning  of 
the  seam  shows  itself  in  the  mines  of  the  old  New  York  Coal  Company,  at 
Shawnee,  and  the  loss  of  height  is  caused  by  a  wedge  of  shale  appearing 
in  the  coal  in  the  upper  of  the  three  benches,  splitting  it  in  two — this 
wedge  of  shale  increasing  in  thickness,  while  the  bench  of  coal  above  it 
continues  to  decrease,  until  finally  it  disappears  forever. 

There  are  four  or  five  other  mines  opened  on  the  line  of  the  Shawnee 
Branch  of  the  Baltimore  and  Ohio  Railroad,  between  Shawnee  and  New 
Lexington. 

The  coal  is  invariably  thin,  less  than  five  feet  in  height,  and  only  the 
two  lower  benches  are  wrought.  The  force  of  men  employed  in  these 
mines  is  usually  quite  small,  varying  from  six  to  twenty  hands,  and 
the  miners  do  the  digging  and  hauling.  The  coal  is  soft  and  friable,  and 
yields  before  the  heavy  blows  of  the  workmen's  picks,  so  that  neither 
wedges  nor  powder  are  used  to  break  it  down. 

At  McCunesville,  owing  to  the  rapid  fall  of  Munday  |Creek,  and  the 
rise  of  the  strata  to  the  south  and  west,  the  coal  is  one  hundred  and  fifty 
feet  above  the  level  of  the  railroad.  Three  seams  are  exposed  below  the 
great  seam,  or  No.  6;  but  they  are  each  too  thin  to  be  of  any  immediate 
commercial  value.  The  first  bed  in  descending  order.  No.  5,  about  twenty 
feet  below  the  great  seam,  is  twenty-six  inches  in  thickness,  and  has  been 
opened  or  laid  bare  at  several  points.  About  sixty  feet  below  the  great 
seam  the  second  bed.  No.  4,  exposes  itself,  and  is  also  a  bed  of  coal  from 
two  feet  to  twenty-six  inches  in  height.  The  third  coal,  No.  3,  is  level 
with  the  creek,  and  is  capped  with  a  blue  limestone  roof  This  coal  is  ir- 
regular in  thickness,  varying  from  a  few  inches  to  two  and  one-half  feet. 

The  Diamond  Mine,  located  at  Bristol  Tunnel,  works  a  small  force  of 
men,  the  miners  digging  and  hauling  the  coal.  There  are  two  mines, 
one  on  each  side  of  the  railroad.  The  south  mine  has  been  opened  up 
within  a  few  months,  and  was  working  only  five  men  at  the  date  of  in- 
spection, in  September  last.  The  north  mine  has  been  in  operation  for 
several  years,  and  usually  employs  fifteen  to  twenty-five  men.    The  main 
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entry  is  ten  feet  wide  and  has  a  double  track,  and  runs  north  on  the  face 
of  the  coal.  The  butt  entries,  four  in  number,  run  east,  the  line  of  the 
mining  property  lying  within  one  hundred  feet  of  the  main  entry,  and 
running  nearly  parallel  with  it.  Rooms  are  worked  on  one  side  of  the 
butt  entries,  to  the  north,  and  these  entries  are  only  fifty  yards  apart. 
The  rooms  are  made  fourteen  feet  wide,  and  started  off  the  entry  at  six 
feet.  Only  the  two  lower  benches  of  the  coal  are  mined,  the  working  height 
hardly  exceeding  three  feet.  An  air-shaft  is  located  at  the  end  of  the 
second  butt  entry ;  but  there  are  no  doors  or  other  arrangements  to  di- 
rect the  air  round  the  mine.  I  advised  the  location  of  a  door  at  the  en- 
trance of  the  lower  working  butt  entry  to  force  the  air  to  the  upper  one, 
as  the  air  there  was  none  too  good. 

Within  the  present  year  three  blast  furnaces  have  been  built  in  this 
coal  region — two  at  Shawnee  and  one  at  Gore — and  they  will  soon  be  fol- 
lowed by  others.  The  Fanny  Furnace  at  Shawnee  blew  in  on  Friday 
morning,  September  15th,  and  made  her  first  "cast"  Saturday.  The  ore 
is  native  ore,  got  at  Iron  Point,  two  miles  north  of  the  furnace,  on  a  hor- 
izon twenty-eight  feet  above  the  limestone  ore,  and  immediately  under- 
lying the  four-foot  coal.  No.  7,  the  ore  bed  ranging  from  one  to  two  and  a 
half  feet  in  thickness. 

The  coal  used  in  the  Fanny  Furnace  is  taken  from  the  mines  of  the 
Shawnee  Valley  Coal  Company,  and  applied  in  a  raw  state,  with  the  ad- 
dition of  a  little  Connelsville  coke.  The  limestones  are  also  quarried  on 
the  mining  property  of  the  company.  All  the  elements  for  the  success- 
ful manufacture  of  iron  extend  through  every  hill  in  this  coal  region,  as 
well  as  through  the  counties  of  Athens,  Vinton,  Gallia,  Jackson,  Scioto, 
and  Lawrence. 

MUSKINGUM   VALLEY. 

The  Del  Carbo  Mines  are  situated  on  George's  Creek,  and  are  reached 
by  a  branch  road  two  miles  in  length,  leading  from  Del  Carbo  Station  to 
the  mines.  Two  seams  of  coal  have  been  opened,  the  equivalents  of  Nos. 
5  and  6.  The  upper  seam,  which  is  three  and  a  half  to  four  feet  high,  is 
not  worked  at  present.  The  lower  bed — a  coal  from  four  to  five  feet  in 
thickness — has  a  very  fragile  roof.  The  entries  are  seven  feet  wide; 
rooms  eighteen  feet,  with  nine-foot  pillars.  The  butt  entries  are  only 
sixty  yards  apart,  and  rooms  are  worked  off  both  sides,  thirty  yards  being 
the  destination  of  rooms.  The  roof  is  a  light,  soft,  and  loose  shale. 
Eight  inches  above  the  coal  another  thin  band  of  coal  appears,  then  fol- 
low in  ascending  order  light  shales  from  eight  to  twelve  feet.  This  ma- 
terial, when  subject  to  the  influence  of  the  air,  readily  falls  down,  and  the 
entries  are  in  some  places  ten  and  twelve  feet  high.    The  mine  is  ven- 
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tilated  by  the  natural  forces,  there  being  an  air-shaft  thirty-six  feet  in 
depth  sunk  toward  the  back  of  the  workings.  The  ventilation,  however 
at  the  working  faces  was  not  good,  for  want  of  the  necessary  air-passages, 
and  other  arrangements  for  leading  forward  the  too  feeble  ventilating 
current.    There  were  neither  doors  nor  stoppings  in  the  mine. 

Owing  to  the  natural  disadvantage  of  roof  in  this  mine,  it  would  be 
both  economy  and  increased  security  to  drive  to  the  back  of  the  butt  en- 
tries before  opening  rooms.  It  would  be  a  still  better  plan  to  work  the 
mine  on  the  long-wall  method — working  backward.  By  the  present 
plan  increased  expense  is  incurred  driving  entries,  and  more  than  one- 
half  of  the  coal  is  finally  lost  in  abandoned  pillars.  The  coal  is  of  unu- 
sual purity  and  excellence,  and  it  does  not  appear  to  occupy  a  very  ex- 
tended area,  being  disposed  in  basins  or  troughs,  after  the  manner  of  the 
coal  of  the  Mahoning  Valley  region. 

At  Zanesville  and  vicinity  numerous  openings  are  made  in  the  equiv- 
alents of  the  two  seams  of  the  Del  Carbo  coal.  The  mines  are,  however, 
generally  worked  on  a  small  scale,  and  do  not  come  under  the  require- 
ments of  the  mining  law.  These  mines  have  all  more  than  one  means 
of  ingress  and  egress,  but  they  are  rudely  worked,  and  little  or  no  atten- 
tion is  given  to  the  ventilation.  During  the  past  summer  many  of  them 
had  become  so  foul  with  bad  air  that  the  working  places  of  the  miners 
could  not  be  entered  for  several  days  at  a  stretch. 

The  Muskingum  Valley  region — by  which  is  meant  the  mines  on  the 
Muskingum  Valley  road,  between  New  Lexington  and  Zanesville,  and 
also  those  on  the  Muskingum  River — employs  miners  to  do  the  digging 
and  hauling  both,  the  workmen  being  assisted  in  hauling  by  massive 
dogs.  The  coal  is  usually  not  more  than  three  and  a  half  feet  high,  and 
in  the  butt  entries  no  roof  is  taken  down.  Where  mines  are  of  limited 
extent,  and  the  force  of  men  employed  are  few,  a  saving  is  had  to  the 
mine  owners  by  this  system  of  working.  It  is  a  practice,  however,  very 
injurious  to  the  constitutions  of  the  miners  during  the  winter  months,  as 
coming  out  of  the  mines  a  dozen  times  in  a  day  from  a  temperature  of 
fifty  degrees  to  one  often  below  zero,  with  no  clothing  but  a  thin  shirt 
and  pair  of  pants,  they  contract  colds  which  too  frequently  end  in  con- 
sumption. The  miners  of  this  district  are  too  much  in  the  habit  of  wear- 
ing cotton  clothing  while  at  work  in  the  mines.  They  ought  to  change 
this  garb,  and  adopt  one  of  wool.  This  is  the  experience  of  miners  in  the 
older  mining  districts  of  the  State  and  Nation,  as  well  as  that  of  the  old- 
est European  countries. 

MAHONING   VALLEY. 

Curtis  Hill  Mine  is  situate  near  the  Pennsylvania  State  line,  on  the 
Shenango  River,  and  just  opposite  the  village  of  Sharon.    This  mine  is 
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the  oldest  in  Trumbull  county,  having  been  opened  in  the  year  1843.  It 
is  a  drift  opening,  the  only  water-level  mine  in  the  Mahoning  Valley 
region.  The  lines  of  travel,  from  the  entrance  of  the  mine  to  the  interior 
of  the  workings,  are  two  and  one-fourth  miles  in  length,  and  fifteen  mules 
are  employed  hauling  coal  from  the  miners  to  the  chutes.  The  coal  lies 
in  two  basins,  which  occupy  nearly  parallel  lines,  but  there  appears  to 
be  no  connection  between  them.  In  the  earlier  days  of  working  the 
mine  the  existence  of  the  northern  basin  was  unknown,  but  after  the 
workings  of  tlie  southern  basin  began  to  threaten  exhaustion,  the  terri- 
tory north  of  this  swamp  was  bored,  and  coal  was  found  of  good  quality 
and  thickness. 

The  main  gallery  of  the  first  opening  is  nearly  a  mile  long.  It  then 
passes  through  the  hill,  in  a  day-level,  thence  runs  outside  one  thousand 
yards  up  the  ravine  and  reenters  the  same  hill,  tapping  the  northern 
swamp.  In  the  old  mine  the  miners. worked  forward  toward  the  west, 
but  in  the  new  mine  they  are  working  backward  toward  the  east,  on 
nearly  parallel  lines.  The  working  faces  of  the  mines,  which,  by  the 
lines  of  entry-travel,  are  two  and  one-fourth  miles  from  the  entrance  of 
the  main  gallery,  are  less  than  one  mile  in  a  direct  line.  Of  the  fifteen 
mules  and  drivers  engaged  in  hauling  cars,  two-thirds  of  them  are  em- 
ployed on  the  road  between  the  first  and  second  openings.  A  small  mine 
locomotive  would  be  a  labor-saving  machine  to  this  company. 

The  interior  of  the  mine  was  in  good  order.  A  good  current  of  air 
flowed  through  the  mine,  and  was  well  distributed  through  the  working 
places  of  the  miners.  The  plan  of  working  consists  in  driving  butt  en- 
tries every  seventy  yards,  and  working  rooms  on  one  side  only.  Air- 
courses  are  driven  from  one  butt  entry  to  another  every  sixty  or  seventy 
yards,  and  until  each  air-course  is  through  a  brattice  of  wood  is  taken 
alongside  of  the  entry  to  move  forward  the  air.  These  arrangements  do 
away  with  the  necessity  of  doors  in  rooms,  and  so  the  wind,  instead  of 
leaking  and  spilling  at  every  door,  moves  forward  in  a  full  stream.  Owing 
to  the  many  eccentricities  of  the  coal  seam,  this  plan  can  not  always  be 
followed  to  the  letter,  and  modifications  are  made  to  suit  the  varying  con- 
ditions. The  rooms  of  the  mine  are  made  nine  yards  wide,  with  three- 
yard  pillars  between  them.  Where  the  roof  is  good  rooms  are  started  oflf 
at  four  yards  in  width.  The  roads  are  taken  up  on  one  side  of  the  rooms, 
and  the  pillars  are  withdrawn. 

The  Brookfield  Slope  is  situate  two  and  one-fourth  miles  south-west  of 
the  Curtis  Hill  Mine.  This  is  a  very  extensive  mine,  and  has  been  work- 
ing for  fourteen  or  fifteen  years.  The  slope  was,  unfortunately,  located 
on  the  rise  end  of  the  basin,  and  the  main  swamp  entry  has  constantly 
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dipped  as  it  advanced,  till  now,  at  the  face  of  the  workings,  the  entry  is 
thirty-seven  feet  lower  in  the  swamp  than  it  is  at  the  bottom  of  the  slope, 
the  distance  being  one  thousand  three  hundred  yards,  and  the  general 
line  of  direction  south-west.  This  circumstance  has  necessitated  a  great 
outlay  of  money — cutting  drains,  sinking  shafts,  and  applying  pumping 
machinery  to  discharge  tho  water  from  the  dip  workings.  Had  the  slope 
been  opened  at  the  low  cud  of  the  swamp  the  water  would  have  flowed 
to  the  bottom  of  its  own  accord. 

The  mine  is  situate  one  mile  west  of  the  Shenango  River,  three  hun- 
dred feet  above  the  level  of  that  stream,  and  is  reached  by  an  inclined 
plane  half  a  mile  in  length,  and  by  a  tram-road,  also  half  a  mile  long 
which  extends  from  the  top  of  the  plane  to  the  mouth  of  the  slope.  The 
face  of  the  main  gallery  of  the  mine,  undeT  ground,  is  six  hundred  yards 
west  of  the  top  of  the  incline  plane,  the  tram-road  and  swamp  entry  run- 
ning on  nearly  parallel  lines  from  opposite  directions.  A  tunnel  is  now 
in  progress,  beginning  at  the  foot  of  the  incline  plane,  and  advancing 
in  a  horizontal  direction,  in  a  due  west  c«)ur?e,  in  the  Waverly  sandstone 
underlying  the  coal  strata,  to  intersect  the  face  of  the  swamp  entry. 

At  the  time  of  inspection  of  this  mine,  September  27,  this  tunnel  had 
been  advanced  one  thouFand  yards  from  its  entrance  at  the  foot  of  the  in- 
cline plane,  and  a  force  of  men  were  also  at  work  in  the  mine,  at  the  face 
of  the  Scotch  entry,  driving  outward.  The  two  parties  were  one  hundred 
and  fifty  yards  apart,  and  the  work  will  be  completed  before  this  report 
goes  to  press.  This  tunnel  will  do  away  with  the  slope  and  all  its  ma- 
chinery, with  a  large  pump  at  the  bottom  of  the  air-shaft,  and  two  hand- 
pumps,  with  the  tram-road  on  top,  and  with  the  incline  plane,  and  thus 
reduce  the  daily  cost  of  getting  the  coal  at  least  thirty  dollars  per  day. 

The  tunnel  is  made  eight  feet  inside,  and  six  feet  high,  and  has  a  gradual 
rise  from  its  mouth  of  two  feet  to  the  one  hundred  feet.  The  work  goes 
on  day  and  night,  the  force  of  men  being  nineteen  in  all.  The  tunnel 
was  commenced  in  April,  187o,  and  has  averaged  sixty  yards  per  month. 
The  rock  is  bored  by  one  of  Rand  it  Warring's  drill  and  compressor  en- 
gines, the  steam  and  air  cylinders  being  each  eight-inch  diameter.  The 
drills  are  Randolph's  patent,  and  the  bits  one  and  one-half  inch  diameter. 
Four  undermining  holes,  two  top  holes,  and  two  bottom  hojes  are  drilled 
and  fired  at  once,  the  explosive  agent  being  daulin.  The  holes  are  usually 
five  feet  in  length.  The  compressed  air  is  discharged  among  the  smoke 
after  the  explosion,  and  the  mine  is  clear  in  a  few  seconds.  The  venti- 
lating apparatus  consists  of  a  wooden  box  sixteen  by  twenty-one  inches, 
the  air  entering  by  the  tunnel- mouth  and  returning  through  this  box. 

An  air-shaft,  with  a  ventilating  furnace,  rarefies  the  air. 
5  M 


66 

The  Waverly  sandstone  through  which  the  tunnel  passes  consists  of 
alternating  layers  of  shale  and  sandstone,  each  from  three  inches  to  one 
foot  tliick.  This  is  the  bottom  rock  of  the  coal  drillers,  and  lies  imme- 
diately under  the  conglomerate,  when  that  rock  is  present.  When  it  is 
absent,  a  few  feet  of  shale  usually  separates  the  coal  from  the  Waverly. 
The  dip  of  the  strata  in  the  tunnel  is  south-east,  and  is  quite  marked. 

Though  the  tunnel  is  only  eight  feet  wide,  usually  less,  at  the  roof,  the 
shales  and  sandstones  alike  keep  falling  in  fragments,  till,  in  some  places, 
the  roof  is  eight  to  ten  feet  high.  When  first  excavated,  the  roofing  stands 
firm,  and  rings  hard  and  compact,  but  time  and  exposure  to  the  air  cause 
it  to  loosen  and  fall  in  fragments.  On  this  account  the  tunnel  will  re- 
quire to  be  timbered  the  whole  length  of  the  way.  A  little  fire-damp  has 
been  met  in  blowers  (but  nothing  to  alarm  the  miners),  in  the  vertical 
cleavages  of  the  rocks. 

This  work  was  proposed  by  Mr.  Bucll,  the  general  manager  of  the  coal 
company ;  was  surveyed  by  Mr.  Read,  of  Youngstown;  the  mine  manager 
is  John  Jones,  and  the  foreman  in  charge  of  the  hands  in  the  tunnel  is 
Reese  Harris.  No  accidents  of  any  kind,  except  that  one  of  the  work- 
men was  once  injured  by  a  fragment  of  rock  falling  on  him  while  filling 
a  car,  which  laid  him  oflf  work  for  seven  weeks. 

The  manner  of  working  the  coal  in  the  Brookfield  Slope  consists  of 
driving  the  butt  entries  two  hundred  yards  apart,  and  working  rooms  on 
both  sides.  The  rooms  are  made  four  yards  wide  at  their  entrance,  and 
are  extended  to  seven  yards;  the  thickness  of  pillar  is  five  yards,  and 
the  length  of  same  seven  yards.  Openings  or  cross- cuts  are  made  fiom 
one  room  to  another  every  seven  yards,  but  the  pillars  are  formed  in  al- 
ternating blocks,  like  the  squares  of  a  draught-board.  There  is  a  strong 
current  of  air  in  the  mine,  rarefication  being  caused  by  two  twenty-four- 
feet  boilers  placed  at  the  bottom  of  the  air-shaft  to  make  steam  for  the 
water-pump.  A  drill-hole  near  the  boilers,  through  which  a  stream  of 
pure  water  flows,  is  used  for  feeding  the  boilers,  the  mine  water  being 
largely  impregnated  with  coperas,  and  unfit  for  use. 

The  air-doors  of  the  mine,  and  all  the  other  ventilating  arrangements, 
are  well  maintained,  and  the  mine  is  in  good  condition.  All  the  doors 
are  so  hung  that  they  shut  of  their  own  accord,  and  can  not  stand  open. 

Mr.  Thomas  Bowen,  now  working  in  the  Brookfield  Slope,  was,  together 
with  three  comrades,  inclosed  in  a  mine  at  Coalburg,  Trumbull  county, 
from  2  o'clock  on  Friday  afternoon,  July  21, 1865,  to  Thursday,  6  oV^lcx'k 
P.M.  of  the  following  week,  two  of  the  miners  not  getting  out  till  Satur- 
day, the  ninth  day. 
The  mine  was  a  slope  opening,  and  the  coal  strata  were  disposed  in  a 
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long,  narrow,  and  serpentine  trough  or  swamp.  On  both  sides  of  the 
swamp  the  coal  rose  rapidly,  so  that  the  higher  workings  were  twenty  to 
twenty-five  feet  above  the  level  of  the  swamp.  The  mouth  of  the  slope 
stood  facing  a  small  rivulet,  the  waters?  of  which,  even  during  the  fiercest 
storms  of  former  years,  had  roiled  harmlessly  past.  About  noon  of  July 
21,  however,  a  storm  unparalleled  in  fury  occurred.  The  rain  came  down 
in  torrents,  the  water  overflowed  the  banks  of  the  creek,  and  towards 
evening  rushed  tumultuouslv  down  the  slope.  The  main  gallery  of  the 
mine  was  filled  to  the  roof,  and  the  water  nearly  filled  the  slope.  Only 
the  very  highest  workings  in  the  interior  of  the  mine  were  dry. 

Two  of  the  miners  were  on  one  side  of  the  swamp,  and  two  on  the  other. 
They  worked  on  unaware  of  their  danger,  when,  attracted  by  the  rise  of 
the  i;ushing  water,  they  started  to  go  out  to  see  what  was  the  matter.  By 
this  time  the  main  gallery  was  full  to  the  roof,  and  they  had  to  retreat 
before  the  advancing  waters.  The  partif?s  on  the  opposite  hills  hallooed 
to  each  other,  and  made  their  voices  heard,  but  could  not  understand  what 
each  other  said.  The  increasing  volume  of  water  drove  each  party  back 
up  the  opposite  hills  until  only  the  higher  galleries  were  left  dry. 

The  news  of  the  catastrophe  spread  like  wild-fire,  and  all  the  mines  in 
the  Mahoning  and  Shenango  valleys  (twenty-five  in  number)  stopped 
working,  and  the  miners  rushed  to  the  rescue  of  their  imperriled  fellows. 
The  pumps  of  the  mine  were  drowned,  but  the  miners  stretched  them- 
selves in  lines  along  the  slope,  and  began  bailing  out  the  water.  They 
worked  with  herculean  energy,  and  the  water  fell  rapidly  in  the  slope. 

Meanwhile,  a  bore-hole  was  commenced  on  the  line  of  the  high  work- 
ings, with  the  purpose  of  sending  down  food  to  the  imprisoned  men. 
The  hole  came  down  in  a  pillar,  but  within  two  feet  of  the  workings.  It 
was  now  Monday,  and  the  foul  air  of  the  mine  had  put  out  the  lamps  of 
the  miners.  They  cut  in  the  pillar-side  in  the  dark,  and  reached  the  drill- 
hole. The  people  on  top  sent  down  crackers,  which  were  washed  away 
by  the  water  in  the  drill-hole,  and  seized  by  rats,  hundreds  of  which  sought 
safety  witl^  the  miners  in  the  high  workings.  Beef  tea,  and  soup,  and 
brandy  were  next  let  down  in  long,  narrow  bottles.  The  food  was  eaten 
by  the  miners,  but  the  brandy  was  too  strong,  and  they  could  not  drink  it. 

By  six  o'clock  Thursday  Bo  wen  and  his  comrade  were  reached  and 
rescued.  The  two  miners  on  the  opix)site  hill  were  still  beyond  help,  but 
were  reached  and  rescued  on  the  morning  of  Saturday. 

In  the  fall  of  1875,  as  stated  in  my  last  annual  report,  complaint  was 
made  against  the  Niles  Coal  Company,  the  Church  Hill  Coal  Company, 
and  the  Mahoning  Coal  Company,  for  failure  or  refusal  to  comply  with 
the  mining  law.    The  Halliday  Mine  was  also  complained  against  about 
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the  same  time.  I  did  not  desire  to  apply  the  remedy  of  injunction,  except 
as  a  last  resort,  and  so  instructed  the  attor^ieys,  Messrs.  Taylor  and  Jones, 
not  to  apply  for  a  temporary  injunction,  but  to  have  the  cases  set  for  trial 
in  their  regular  order,  hoping  the  mine  owners  would  comply  with  the 
law  before  the  cases  were  reached.  The  suits  against  the  Halliday  Bank, 
the  Niles  Shaft,  and  the  Church  Hill  Slope  came  up  in  the  February 
court,  but  at  that  time  a  bill  was  pending  in  the  Legislature  remodeling 
the  mining  law,  the  passage  of  which  would  have  given  an  extension  of 
six  months  to  mine  owners  from  the  date  of  passage  before  the  law  in 
the  cases  of  the  mines  complained  against  would  have  taken  effect.  I 
therefore  requested  the  attorneys  to  continue  the  suits. 

I  visited  the  Church  Hill  Slope  and  the  Niles  Shaft  during  the  sum- 
mer, to  see  whether  any  improvemgnt  had  been  made,  and  finding  defect- 
ive ventilation  still  prevailing,  sent  the  following  communication  to  the 
superintendent  of  these  mines  : 

Offick  of  State  Inspkctok  of  Mixes, 
Columbus,  Ohio,  Augwt  1,  1876. 

G.  M.  Dux,  Esq.,  Superintendent  Church  Hill  Coal  Company : 

Sir  :  I  waited  for  you  at  Clinrch  llill  tiU  noon  on  Thiirsday  last,  in  accordance  with 
your  requfst,  in  order  to  take  yon  tlirough  the  mine  and  show  you  the  places  where  de- 
fective air  was  i)re vailing,  but  for  some  reuHon  known  to  yonrself  yon  failed  to  come. 

My  piirx)ose  in  inspecting  the  mine  at  the  time  was  to  discontinue  legal  proceedings 
against  the  Church  Hill  Company  if  the  mine  were  now  thoroughly  ventilated  as  the  law 
directs.  There  were  a  number  of  i>laceH  in  the  mine  where  the  ventilation  was  veiy  de- 
fective, and  believing  it  would  be  to  your  interest  lo  ventilate  them.  I  was  very  glad  to 
hear  you  propose  to  accompany  me,  as  then  you  would  bo  satisfied  by  ocular  proof  of 
the  condition  of  the  mine.  In  every  entry  I  was  in,  and  in  a  number  of  rooms  near  the 
entry  faces,  the  mine  atmosphere  was  thick  and  close.  There  were  no  means  of  discharg- 
ing the  air  in  these  working  places,  and  consequently  there  could  not  be  proper  venti- 
lation prevailing.  There  was  i)lenty  of  air  passing  through  the  galleries  and  air-ways  of 
the  mine,  but  before  it  came  to  the  places  1  have  U'.entioned  it  .stopi)ed  and  returned  to 
the  air-shaft,  and  for  all  the  practical  purpos<^s  of  ventilation,  so  far  as  those  places  were 
concerned,  might  as  well  not  have  entere<l  the  mine  at  all. 

A  few  dollars  a  month  are  saved  by  refusal  or  neglect;  to  drive  air-courses  and  hang 
doors,  but  what  is  saved  to  the  company  is  saved  at  the  expense  of  the  health  and  com- 
fort of  the  miners,  and  in  violation  of  the  law,  aii<l  is  ultimately  ](»st  one  hundred  fold 
.in  the  strikes  which  have  their  ori«riii  in  the  foul  air  of  the  mine. 

A  bad  state  of  ventilation  i>revails  in  some  working  places  I  visite<l  at  the  extremity  of 
the  min«',  the  result  of  gross  negligence.  Air-courses  which  must  of  ntu*e.ssity  be  driven 
are  neglected  until  the  lights  will  no  longer  burn,  and  then  the  air-courses,  instead  of 
being  pushed  forward  to  the  faces  of  the  workings,  are  kept  far  in  the  rear,  as  if  the  air 
was  given  grudgingly. 

I  will  add,  in  justice  to  all  parties,  that  the  mine  is  now  in  better  onler  in  its  general 
ventilating  arrangements  than  I  have  ever  seen  it,  but  it  still  needs  improvement  at  the 
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entry  faces  and  the  interior  roomu.  I  have  no  wish  to  have  any  enit  with  your  firm,  but 
I  shall  insist  on  every  working  place  being  thoroughly  ventilated  as  the  condition  on 
which  legal  proceedings  will  be  discontinued. 

Very  truly  yoiu-s, 

Andrew  Roy,  Mine  Inspector. 

Office  of  State  Inspector  of  Mines, 
Columbus,  Ohio,  August  1,  187o. 

Evan  Morris,  Esq.,  Superintendent  2slle8  Coal  Company : 

Sii\:  On  the  26th  and  27th  ult.  I  made  an  inspection  of  the  Niles  Company's  shaft., 
near  Church  Hill,  with  the  object  of  discontinuing  legal  proceedings  against  the  Com- 
pany if  I  found  the  mine  ventilated  and  in  a  tit  state  for  men  to  work  in,  as  the  law  con- 
templat^es.  I  regret  l)eing  required  to  state  to  you  that  the  mine  is  still  imperfectly  ven- 
tilated, and  the  suit  will  not  bo  withdrawn,  unless  some  marked  changes  are  made  in 
the  ventilation. 

On  the  26th  the  air  was  very  bad  all  over  the  mine,  and  a  number  of  the  miners  were 
obliged  to  leave  work  and  go  home.  The  mine  boss  informed  me  the  fan  had  not  run 
any  the  previous  night,  owing  to  the  belt  breaking,  and  that  if  I  would  come  back  on  the 
27th  I  would  find  every  thing  satisfactorj-.  1  agi*eed  to  this  suggestion.  While  finding 
the  air  much  clearer  the  next  day,  there  were  still  a  large  number  of  working  places  in  a 
very  defective  condition  and  unfit  for  men  to  work  in. 

In  Dagan's  entry,  the  two  eutrymen  and  one  room-man  (mtside  had  bad  air,  and  the 
smoke  from  the  workmen's  lamps  and  bodies  made  these  places  so  hot  and  vapid  that 
the  temperature  was  sixty-four  degrees  of  Fahrenheit,  whereas  the  temperature  of  the 
mine  where  the  air  was  jjure  was  only  fifty-two  degrees.  The  miners'  lamps  burned 
with  a  dull,  sickly  Uame,  and  there  wiis  not  a  mouthful  of  fresh  air  to  be  had.  Scvera 
of  the  rooms  outride  of  these  places,  although  holed  from  one  to  the  other,  and  having 
doors  placed  at  their  entrances,  were  not  above  complaint,  the  air  leaking  aiid  losing 
further  outside. 

In  the  Centennial  entrj-^  an  equally  bad  condition  of  the  atmosphere  was  found. 

In  T.  P.  Jones's  entry  there  were  five  men  ahead  of  the  air,  and  they  were  all  i)lunged 
in  a  deleterious  atmosphere. 

In  the  Colorado  entry  every  working  plai.e  had  bad  air,  the  inmost  rooms  being  very 
bad.    The  temperature  was  sixty-four  degrees  there  also.    • 

I  measured  the  amount  of  air  flowing  through  the  slope,  and  by  no  calculation  of  mine 
can  I  make  more  than  seven  thousand  cubic  feet  per  minute,  not  two-thirds  of  the  column 
required  by  law. 

It  remains  with  you  t-o  decide  whether  legal  ])roceedings  shall  go  on  or  not.  If  the 
veiitilation  is  improved  as  the  law  requires  and  the  sanitary  condition  of  the  mine 
demands,  I  have  no  wish,  as  I  have  no  power,  to  interfere,  but  the  law  must  be  obeyed. 

Very  respectfully, 

Andrew  Roy,  Mine  Inspector. 

On  visiting  this  region  in  July,  a  new  opening,  the  Centennial  Shaft, 
had  reached  coal,  and  was  employing  a  force  of  fifteen  to  seventeen  men. 
The  shaft  was  sunk  at  the  northern  end  of  the  workings  of  the  Church 
Hill  Slope,  going  down  into  one  of  the  rooms  of  that  mine.    The  shaft 
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had  neither  safety-gates,  safety-catches,  nor  covers  on  cages,  and  the  rope 
looked  to  me  as  being  unsafe.  I  therefore  sent  the  following  letter  to 
the  superintendent  of  the  mine  : 

Office  of  State  Inspector  of  BIines, 

Columbus,  August  2,  ia76. 

Evan  Morris,  Esg. :  Sir — I  examined  the  miDe  and  uiachiijory  of  the  Centennial  Shaft, 
at  Church  Hill,  on  the  26th  ult.,  and  do  not  regard  the  wire  rope  used  for  raising  and 
lowering  the  miners  as  a  safe  one.  I  also  noted  that  neither  safety-gates,  safety-catches, 
nor  covers  for  cages  were  applied.  I  was  about  to  proceed  to  Warren  on  the  28th  ult.  to 
petition  court  for  an  injunction  to  enjoin  or  restrain  yon  from  workinsj  the  mine  with 
more  than  ten  men  at  once  until  the  law  was  complied  with,  when  Mr.  Thomas,  the  pit 
boss,  informed  me  yon  had  been  at  the  mine  the  evening  previous,  and  had  left  orders  to 
have  these  appliances  provided  at  once.  I  hope  you  will  also  give  the  rope  a  earefal 
test,  for  I  can  not  regard  it  as  a  safe  one. 

Yours  very  truly, 

Andrew  Roy,  State  Mine  Inspectcr, 

Replies  were  sent  me  to  each  of  the  foregoing  communications,  which 
promised  that  such  improvements  should  be  made  in  the  ventilation  as 
would  remove  all  cause  for  complaint.  I  have,  however,  not  withdrawn 
the  suits,  and  they  have  been  set  for  trial  in  the  October  court,  but  will 
not  be  reached  before  the  end  of  November.  I  shall  make  another  visit 
and  inspection  of  the  mines  before  the  cases  come  up  for  trial,  and  if  all 
cause  of  complaint  has  been  removed,  legal  proceedings  will  be  discon- 
tinued. If,  however,  no  improvement  has  been  made,  the  remedy  of  in- 
junction will  be  insisted  upon  until  the  law  is  enforced  and  obeyed. 

The  Mineral  Ridge  mines  have  done  little  work  during  the  past  three 
years,  the  best  of  them  averaging  less  than  three  days  per  week,  and  some 
have  been  closed  altogether.  The  coal  is  thinner  and  more  easily  mined 
than  the  block  coal  mines,  and  is  also  of  inferior  quality  for  every  pur- 
pose. The  blackband  ore  associated  with  the  coal,  and  mined  with  it, 
compensates  in  some  degree,  however,  for  other  natural  disadvantages. 

The  Osborn  Slope,  a  work  opened  within  eighteen  months,  was  running 
steady  at  the  last  visit  to  this  region,  employing  seventy  to  eighty  men. 
The  coal  area  was  quite  limited,  and  the  miners  were  working  three  and 
four  in  a.  single  room.  The  rooms  are  worked  eight  to  ten  yards  wide, 
with  pillars  six  feet  thick  and  twelve  feet  long  between  them.  One  of 
the  entries  had  defective  ventilation,  but  was  nearly  holed  through  on 
the  Tod  and  Wells  shaft. 

The  Cambria  Mine  had  recently  changed  hands  (September  27),  was 
working  a  good  force  of  men,  and  running  steady.  There  was  a  good 
flow  of  air  along  the  air-gallery,  but  up  at  the  working  faces,  where  the 
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people  were  employed,  particularly  in  one  of  the  butt  entries,  there  was 
no  air  at  all.  The  entry  had  been  advanced  away  in  the  fast,  and  a 
dozen  men  were  working  ahead  of  the  air.  An  air-course  was  in  progress 
from  the  butt  entry  further  ahead,  but  there  was  still  a  month's  work 
before  it  would  be  got  through.  The  present  owners  were  not  responsi- 
ble for  this  condition  of  affairs,  having  had  the  mine  only  a  few  weeks. 
This  mine  has  one  face  entry  running  northward  on  the  rise  of  the  coal 
strata,  and  four  butt  entries  extending  eastward.  These  butt  entries  are 
designed  to  be  one  hundred  yards  apart.  The  rooms  are  made  nine  and 
ten  yards  wide,  working  off  both  sides  of  the  entry.  The  pillars  are  six 
feet  thick. 

Three  mines  to  the  north  of  this  shaft,  namely,  the  Old  Shaft,  the  Pea- 
cock Bank,  and  the  Morris  &  Price  Slope,  whose  workings  have  been 
abandoned,  discharge  their  waters  into  the  Cambria.  At  the  bottom  of 
the  pit  there  is  a  Keystone  steam  pump,  with  eigh teen-inch  cylinder  and 
twelve-inch  water  barrel. 

The  Austin  mines  (Tod  and  Wells  shaft)  is  one  of  the  oldest  and  most 
extensive  of  the  Mineral  Ridge  mines.  The  main  entry  runs  south- 
west on  the  face  of  the  coal.  Butt  entries  work  on  both  sides,  are  usually 
oae  hundred  and  forty  yards  apart,  and  extend  boldly  forward.  The 
hills  are  seldom  more  than  a  few  feet  in  height,  and  are  cut  down  after 
they  are  passed  over.  There  are  four  entries  running  to  the  south-east, 
and  five  running  north-west.  The  room?  are  ten  yards  wide.  The 
thickness  of  pillar  is  six  feet. 

The  Weathersfield  Shaft  and  the  Ashland  Slope  were  idle  at  the  date 
of  visit  to  this  region.  There  were  complaints  of  bad  air  in  both.  They 
do  not  run  more  than  six  to  ten  days  a  month,  and  during  idle  time  the 
ventilating  furnaces  are  net  kept  up,  hence  the  mines  become  filled  with 
foul  air.  The  Ashland  Slope  is  nearly  wrought  out,  and  its  workings  are 
through  on  the  Cambria  Mine,  the  Morris  &  Price  Slope,  and  the  Austin 
mines,  the  foul  air  from  whose  old  works  pollutes  J  he  mine  atmosphere, 
unless  the  circulation  is  constantly  renewed,  and  this  is  not  done.  Were 
the  coal  trade  in  a  healthy  condition,  and  the  mines  running  steadily,  I 
should  be  obliged  to  resort  to  the  remedy  of  injunction  to  get  the  venti- 
lation improved,  as  the  law  directs,  in  several  of  the  mines  of  this  neigh- 
borhood. Since  the  panic  set  in  there  has  been  no  trade  of  any  account, 
and  when  work  is  done  every  possible  expense  is  cut  down  to  make  the 
mines  clear  expenses.  Air-courses  are  neglected,  roads  are  neglected, 
and  each  day's  work  is  done  as  if  it  were  the  last  day  of  the  mine.  The 
miners,  who  do  not  work  more  than  two  to  three  days  a  week,  pass  their 
short  working  hours  in  an  atmosphere  unfit  for  the  abode  of  man. 
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TUSCARAWAS   VALLEY. 

The  mines  of  Summit  county  visited  and  inspected  during  the  year 
were  the  Summit  Shaft,  Spicer's  Mine,  Brewster  Brothers'  Slope,  ai.d  the 
slope  of  the  Brewster  Coal  Company.  This  latter  mine  was  idle  on  the 
day  of  inspection,  and  was  not  as  thoroughly  examined  as  it  would 
otherwise  have  been.  It  had  a  fair  state  of  ventilation,  except  in  one  or 
two  places,  and  on  calling  the  attention  of  the  boss  to  the  fact  he  stated 
that  the  rooms  in  (|uestion  were  passing  under  the  tram-road  leading 
from  the  mines  to  the  chutes,  and  that  he  did  not  wish  to  make  break- 
troughs  or  cross-cuts  for  air,  because  it  was  deemed  necessary  to  keep 
this  part  of  the  mine  strong. 

The  Summit  Shaft  was  not  in  as  good  condition  in  its  ventilating  ar- 
rangements as  I  had  formerly  found  it.  The  mine  had  been  doing  very 
little  work,  and  was  not  as  well  attended  to  as  it  was  during  brisk  work. 
The  mine  has  always  borne  a  high  reputation  for  its  superior  ventilation, 
and  the- company,  when  the  mining  law  went  into  operation,  cut  a  trav- 
eling way  from  the  top  of  the  ground  to  the  bottom  of  the  mine  for  the 
ingress  and  egress  of  the  miners.  During  the  winter  the  ventilating 
furnace  was  not  kept  up,  in  order  to  prevent  the  formation  of  ice  in  the 
hoisting  shaft. 

The  slope  mine  of  the  Brewster  Brothers  was  also  not  in  good  order,  so 
far  as  a  pure  atmosphere  wai^'oncernod.  Tliis  mine,  which  usually  has 
a  working  force  of  twenty-five  to  thirty  miners,  is  holed  through  on  the 
drift  mine  of  the  Brewster  Coal  Company.  When  the  drift  mine  is 
working  and  the  ventilating  furnace  kej)t  burning,  the  slope  of  Brews- 
ter Bros,  receives  its  air  from  the  drift  mine  of  the  Brewster  Coal  C«>m- 
pany,  and  a  fiiir  state  of  the  mine  atmosphere  prevails;  but  when  the 
drift  is  idle  and  the  furnace  is  out,  the  foul  air  from  the  waste  workings 
of  the  drift  i .^  drawn  out  into  the  slope  workings  and  pollutes  the  atmos- 
phere of  the  mine.  As  the  0}>enings  between  these  mines  are  very 
numerous,  and  many  of  the  old  rooms  have  fallen  in,  there  is  no  way  to 
isolate  the  foul  air  from  the  Brewster  Bros.  sIoim}. 

Spicer's  Mine  is  a  new  work,  and  will  never  be  extensive,  being  opened 
on  a  knoll  containing  an  isolated  track  of  coal.  Thirteen  men  were  at 
work  in  the  mine  at  the  date  of  visit,  January  last.  An  air-shaft  had 
already  been  provided,  and  the  ventilation  was  good.  This  mine  is  also 
a  slope  opening.  Only  one  room  entry  had  been  opened,  near  the  bottom 
of  the  slope. 

The  Wadsworth  Mine  was  in  good  order,  and  had  an  abundant  flow  of 
air.  On  the  first  butt  entry,  near  the  bottom  of  the  slope,  the  air-shaft 
is  sunk,  and  a  powerful  ventilating  furnace,  well  kept  up,  stands  at  the 
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bottom  of  the  shaft.  This  entry  is  one  of  the  main  hauling-roads  of  the 
mine,  and  the  ventihiting  current  returns  through  it  direct  to  the  fur- 
nace. When  the  drivers  pass,  and  when  they  are  waiting  for  their  trips 
at  the  bottom  of  the  slope,  they  throw  coal  in  the  furnace,  so  that  it  is 
never  allowed  to  go  down  during  the  working  hours  of  the  day. 

In  the  Diamond  Mine  of  Humphrey  &  Coleman,  as  well  as  in  many 
other  mines,  the  air-shaft  and  furnace  are  in  a  remote  part  of  the  mine, 
and  the  furnace  is  never  visited,  unless  when  it  is  supposed  to  need  renew- 
ing. As  a  result,  the  fire  in  these  mines  is  oftener  nearly  out  than  other- 
wise, the  air-current  is  feeble,  and  the  men  at  the  working  faces  are  com- 
plaining of  the  foulness  of  the  air. 

A  horseback,  consisting  of  a  mass  of  sandstone,  came  from  the  roof  in 
the  main  entry  of  the  Wadsworth  Mine  last  spring,  and  cut  the  coal  down 
to  six  or  eight  inches ;  but  good  coal  was  known  to  be  beyond  the  fault,  and 
a  stone  entry  cut  through  it  rewarded  the  adventure  with  a  new  field. 

The  Maple  Grove  Mine  was  formerly  a  shaft,  but  the  shaft  was  aban- 
doned, and  the  coal  brought  up  through  a  gently  dippins;  slope.  The 
main  entry  of  the  mine,  following  the  swamp,  has  a  general  northern 
course.  Five  general  butt  entries  are  opened,  exclusive  of  the  first  right 
entry,  which,  bending  to  the  south,  becomes  an  extension  of  the  main 
swamp.  The  butt  entries  are  all  in  local  swamps,  which  spread  out 
from  the  main  swamp  like  the  branches  of  a  tree.  Though  they  are 
depressions  in  the  codl  floor,  these  swamps  continue  rising,  the  coal  gradu- 
ally losing  height  as  it  emerges  from  the  swamp,  until  the  white  roof  is 
reached  on  the  east  and  a  sand-bar  on  the  west,  which  form  the  flanks  of 
the  coal  area.  There  are  numerous  horsebacks — rolls  in  the  roof,  and 
sometimes  in  the  floor,  from  three  to  fifteen  feet  in  thickness — which 
render  it  necessary  to  work  some  of  the  rooms  on  the  butts. 

The  rooms  are  made  nine  yards  wide,  with  pillars  two  to  three  yards  in 
thickness  between  them.  The  workings  of  this  mine  have  been  greatly 
improved  in  their  ventilation  during  the  present  year,  and  miners  are 
now  grateful  who  were  formerly  fault-finding. 

At  this  Maple  Grove  Mine,  in  Stark  county,  a  coal- washing  apparatus 
has  been  erected  within  a  few  months  for  washing  nut  coal  and  pea  coal 
as  theypass  through  the  screens.  The  plan  is  simple,  and  costs  but  little, 
consisting  of  two  sets  of  troughs  (one  for  receiving  the  nut,  the  other  for 
the  pea),  which  pass  under  the  screens.  The  water  of  the  mine  is  collected 
into  a  reservoir,  thence  let  out  through  a  three  and  a  half  inch  diameter 
gas-pipe  into  the  troughs,  carrying  the  coal  along,  while  the  dirt,  slate 
and  sulphur,  which  are  heavier  than  the  coal,  settle  by  the  way  in  the 
bottom  of  the  troughs.    There  is  not  height  enough  at  the  chutes  to  dump 
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the  cleaned  coal  into  the  cars,  but  mines  more  favorably  situated  can 
have  this  arrangement.  The  water  of  the  mine  also  is  not  of  sufficient 
volume  to  serve  the  purpose  required,  and  has  to  be  used  over  several 
times,  being  pumped  back  from  a  second  reservoir  into  the  first  one.  The 
nut  and  pea  coals  of  this  mine,  freed  from  all  their  impurities  by  the  pro- 
cess described,  are  in  active  demand  in  the  market,  and  command  three 
dollars  more  per  car  than  that  ordinarily  produced. 

The  Burton  Shaft  is  a  new  mine,  opened  within  the  past  two  years,  and 
the  workings  are  near  the  bottom  of  the  pit.  The  entries,  main  and  butt 
alike,  are  double,  the  thickness  of  pillar  between  the  parallels  being  from 
two  and  a  half  to  three  yards.  The  rooms  are  started  at  nine  feet  wide, 
and  extend  twenty-seven  feet;  pillars  six  feet  thick  are  left  between  rooms. 
The  main  entry  goes  north  on  the  face  and  rise  of  the  coal.  The  butt  entries 
are  from  one  hundred  to  one  hundred  and  fifty  yards  apart. 

The  ventilation  is  produced  b}-  means  of  the  exhaust  steam  fron^  a  pump 
at  the  bottom  of  the  pit.  As  the  mine  does  not* make  much  water,  the 
pump  is  not  run  during  the  night,  and  the  flow  of  air  (too  feeble  even  for 
a  new  mine  when  the  pump  is  running)  ceases  during  the  night.  The 
air-courses  between  rooms  are  also  too  narrow,  and  the  result  is  much 
complaining  on  the  part  of  the  miners  for  fresh  air. 

Within  a  few  months  a  second  opening  was  provided,  in  accordance  with 
law.  It  is  used  only  as  an  escape  shaft,  and  serves  no  purpose  whatever 
for  ventilation.  The  cage  of  the  mine  has  a  safety-catch  applied,  but  I 
could  not  approve  of  it,  and  desired  the  boss  to  test  it  and  send  me  the 
result.  There  is  no  cover  on  the  cage.  I  have  notified  the  owner  several 
times  of  neglect  on  his  part  to  comply  with  the  requirements  of  the  min- 
ing law,  and  have  recently  notified  him  that  I  would  soon  apply  to  court 
for  an  injunction  to  stop  the  mine  from  working  with  more  than  ten  men 
at  once,  unless  the  law  is  complied  with. 

Williamson's  Mine  has  neither  furnace  nor  other  ventilating  power; 
the  cage  has  no  cover,  no  safety-catch,  and  the  top  of  the  shaft  no  proper 
safety-gate.  No  improvement  has  been  made  in  this  mine  since  the  law 
went  into  operation.  During  the  summer  defective  ventilation  pre- 
vailed. This  mine  has  been  complained  against,  and  an  injunction 
a^ked  for  to  restrain  the  owner  from  working  more  than  ten  men  at  once 
until  the  law  is  complied  with. 

The  Aberdare  Shaft  has  all  the  appliances  required  by  law,  with  a  goood 
column  of  air  in  motion,  though  formerly  the  air  was  not  distributed 
through  the  workings  as  the  law  directs.  The  shaft  was  unfortunately  lo- 
cated at  the  high  end  of  the  swamp,  and  the  main  gallery  dipped  all  the 
way  from  the  pit-bottom,  adding  to  the  cost  of  hauling  and  digging.    The 
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ventilation  was  formerly  very  defective  in  this  mine,  but  it  has  been  im- 
proved of  late.  There  is,  as  I  have  said,  plenty  of  fresh  air  in  the  pit, 
and  if  it  is  properly  distributed  there  will  be  no  cause  for  complaint. 

The  Diamond  Mine  of  Humphrey  &  Coleman,  situate  in  Wadsworth 
township,  Medina  county,  was  visited  three  times  during  this  year,  and 
five  times  in  1875.  Its  workings  were  approaching  an  abandoned  shaft 
filled  with  water,  and  the  miners  were  in  constant  alarm  lest  the  work- 
ings of  the  abandoned  mine  should  be  holed  through  upon,  endangering 
their  lives  by  drowning.  Last  winter,  however,  the  entry  (No.  8)  which 
was  approaching  the  old  mine  encountered  thin  coal,  and  was  stopped, 
and  no  advance  has  been  made  on  the  water  since  that  time. 

This  mine  has  never  been  well  ventilated,  and  the  miners  have  com- 
plained to  me  every  few  months.  I  have  urged  the  mine  boss  and  the 
mine  owner  to  give  increased  attention  to  the  air,  and  improvement  has 
repeatedly  been  made ;  but  when  made,  a  season  of  neglect  followed, 
until  the  mine  was  as  bad  as  ever.  The  mine-owners  think  the  miners 
are  unreasonable  in  their  complaints,  and  allege  that  the  workmen  make 
these  complaints  with  the  object  of  getting  the  boss  turned  off.  The 
repeated  inspections  of  this  mine  have  satisfied  me  that  the  miners  are 
justified  in  complaining — that  there  is  inexcusable  neglect  in  getting  for- 
ward air,  and  in  keeping  up  the  furnace.  I  have  never  visited  this 
mine  without  finding  the  ventilating  furnace  nearly  out,  and  no  furnace 
man  about.  Doors  were  also  leaking  air,  so  that  when  you  got  to  the 
working  places,  where  the  people  needed  air,  it  had  nearly  all  leaked  by 
the  way.  On  my  last  visit  I  endeavored  to  measure  the  amount  of  cur- 
rent passing  along  the  main  air-course  of  the  mine,  but  there  was  not 
enough  to  move  the  anemometer.  Gunpowder  was  flashed,  and  the  time 
noted  it  took  to  move  the  smoke  along  twenty  feet  of  air- course,  and 
instead  of  3,500  feet,  there  was  not  300  feet  per  minute.  The  column  of 
air  coming  down  the  slope  had  leaked  by  the  way  at  every  faulty  door 
and  stopping,  like  a  bucket  full  of  water  at  the  well  leaking  in  fifty  places, 
and  becoming  empty  before  reaching  the  house. 

This  mine  is  now  the  only  one  in  the  Tuscarawas  Valley  that  has  single 
entries,  and  relies  for  air  on  trap-doors.  Were  unceasing  vigilance  exer- 
cised, it  were  possible,  but  only  possible,  to  keep  the  mine  above  com- 
plaint; but  when  there  is  constant  neglect,  there  can  not  but  be  bad  air, 
and  men  can  not  but  complain. 

The  feilver  Creek  mines,  two  in  number,  are  situate  in  Wayne  county ; 
one  is  level  free  and  the  other  a  shaft.  Both  are  ventilated  by  furnace 
power,  have  double  entries,  and  are  generally  well  ventilated.  The  main 
gallery  of  the  drift  runs  a  little  east  of  north  till  it  strikes  the  eastern 
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boundary  of  the  coal  deposit,  thence  it  changes  to  west  of  north  for  aboat 
one  hundred  and  fifty  yards,  thence  wheels  on  the  same  line  of  direction 
on  which  it  first  started  till  it  strikes  a  horseback,  four  hundred  and  sixty 
yards  from  the  mouth  of  the  mine.  All  the  coal  outside  of  this  horseback 
has  been  worked  out,  and  this  part  of  the  mine  is  abandoned.  The  horse- 
back is  four  hundred  yards  in  thickness,  consisting  merely  of  sandstone, 
through  which  the  entry  had  to  bo  cut.  Inside  of  the  horseback  the  main 
entry  branches  off'  to  Ihe  right  and  left  to  the  boundary  of  the  biisin,  and 
opens  up  the  mine  anew.  All  the  entries  are  double,  and  the  air  flows 
alono;  in  a  gooil  current,  sweeping  the  mine  and  renewing  the  circulation. 

The  workings  of  the  shaft  are  laid  off  with  more  taste  than  those  of 
the  slope,  owing  to  the  natural  advantages  favoring  this  mine.  Face 
entries  extend  north  and  south  of  the  pit  bottom,  and  butt  entries  open 
on  each  side.  Several  of  the  butt  entries  have  been  worked  out  on  both 
sides  of  the  pit.  The  butt  entries  are  laid  out  every  hundred  and  fifty 
yards,  rooms  working  off  both  sides  and  meeting  in  the  middle.  There 
are  numerous  troubles  running  through  the  coal,  consisting  of  rolls  in 
the  roof.  They  are  invariably  composed  of  sandstone.  On  the  boundary 
or  flank  of  the  coal  basin  these  rolls  sometimes  cut  the  coal  out  before 
it  begins  to  rise  on  the  hill. 

Bartges's  Mine  is  in  Summit  county,  and  runs  only  during  the  spring, 
summer,  and  fall,  all  the  coal  being  shipped  by  canal.  The  mine  is 
level  free,  and  is  ventilated  by  a  furnace  placed  at  the  bottom  of  an  air- 
shnft.  The  force  of  men  usually  employed  is  less  than  forty,  and  the 
mine  is  not  very  extensive.  The  workings  are  extra  well  ventilated; 
the  current  of  air,  ample  for  the  requirements  of  the  mine,  is  carried 
forward  to  the  working- places  of  the  miners,  and  keeps  them  cool  and 
clean.  All  the  entries  are  double.  I  have  found  at  this  mine,  what  I 
have  found  in  numerous  other  mines  in  the  State,  that  the  men  were 
grateful  and  proud  of  the  condition  of  the  air,  and  instead  of  complaint, 
all  united  in  speaking  in  high  praise  of  the  condition  of  the  mine. 

REMARKS   ON   VENTILATION. 

Properly  constructed  furnaces,  well  maintained,  and  sj)acious  air-jniss- 
ages  carried  forward  towards  the  working- places  of  the  miners,  will  cause 
an  abundant  flow  of  air  through  the  many  ramifications  of  a  mine. 
The  furnace  should  be  placed  at  the  bottom,  never  at  the  top,  of  an  up- 
cast shaft,  no  matter  how  limited  the  requirements  of  a  mine  may  be. 
Deep  shafts  move  more  air  than  shallow  ones,  with  the  same  furnace 
power,  as  the  deeper  the  shaft  the  longer  the  column  of  hot  ascending 
air.     The  practical  power  of  the  furnace  is  in  proportion  to  the  depth 
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of  the  8haft,  the  power  being  as  the  ratio  of  the  depth.  The  furnace 
should  be  set  back  from  the  bottom  of  the  up-cast  shaft  fifty  or  one  hun- 
dred feet,  or  even  one  hundred  and  fifty  feet,  if  it  can  be  done  to  advan- 
tage, as  then  the  danger  is  avoided  of  setting  the  wood  work  of  the  shaft 
on  fire.  If  there  is  danger  of  firing  the  wooden  fixtures  in  an  up-cast  pit, 
the  wood  ought  to  be  forthwith  removed  and  the  shaft  lined  with  incom- 
bustible material  instead.  Numerous  cases  couhl  be  cited  of  destructive 
and  fatal  mining  catastrophes  caused  by  the  furnace  setting  the  wood 
lining  in  an  up-cast  on  fire,  of  which  the  Avondale  catastrophe  in  Penn- 
sylvania and  the  At  water  catastrophe  in  Ohio  are  occurrences  of  recent 
years. 

Many  of  the  ventilating  furnaces  in  the  State  are  too  small  for  good 
results,  the  air  being  too  confined  in  passing  through.  Roomy  air- 
passages  and  a  small  furnace  are  of  little  avail.  An  amusing  in- 
stance of  this  practice  occurred  on  the  occasion  of  a  visit  to  a  mine  in 
the  Mahoning  Valley,  while  Mining  Commissioner,  five  years  ago.  The 
furnace  was  a  very  smxU  one,  and  only  about  two  thousand  feet  of  air 
could  be  moved  by  it.  It  was  set  back  from  the  mouth  of  the  up  cast  twenty 
to  thirty  feet,  and  the  coal  for  supplying  it  was  mined  from  the  pillar 
near  th  ?  furnace.  After  a  time  this  place  was  holed  through  on  the 
bottom  of  the  air-shaft.  The  column  of  air  then  increased  in  volume 
to  four  thousand  cubic  feet  per  minute.  The  boss  was  astonished  at  the 
result,  and  imagined  that  he  had  made  a  discovery  in  ventilation,  and 
even  seriously  thought  of  applying  for  a  patent  on  the  discovery.  I 
told  him  that  his  furnace  was  too  small  to  admit  the  air  through  it  that 
now  found  escape  through  the  new  opening,  and  his  plan  was  not  to 
apply  for  a  patent,  but  to  pull  down  his  furnace,  and  in  its  stead  erect 
one  more  roomy,  and  he  would  behold  still  better  results. 

One  intake  and  one  discharge  opening  are  all  that  are  necessary  to 
ventilate  a  mine  well.  Where  the  main  opening  is  a  day-level,  as  in 
drift  mines,  the  discharge  air-opening  should  invariably  be  a  shaft,  and 
the  deeper  the  shaft  the  better.  It  matters  little  where  the  air-shaft  may 
be  located,  so  that  it  has  depth,  and  the  air-course  has  width  ;  a  good  fur- 
nace or  fan  will  then  give  motion  to  the  necessary  quantity  of  air  to  ven- 
tilate the  mine  as  the  law  requires.  But  the  air  must  be  carried  around 
the  working  places  where  the  people  are  employed.  To  do  this  roomy 
air-courses  must  be  driven  and  doors  and  stoppings  promptly  provided,  or 
the  wind  will  take  the  nearest  and  most  direct  route  from  the  intake  to 
the  ui)-ca8t,  and  serve  no  purpose  whatever.  The  mine  manager  who 
complains  of  close  and  sultry  weather  outside  as  causing  bad  air  in  the 
mine  workings,  or  who  has  bad  air  because  there  is  no  chance  to  drive  a 
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level  out  to  day,  simply  says  in  other  words  that  he  does  no  understand 
how  to  ventilate,  and  ought  not  to  be  allowed  to  have  charge  of  a  mine. 
It  is  now  generally  conceded  by  all  intelligent  practical  men  that  for  a 
shallow  mine  GuibaPs  ventilating  fan  is  both  a  cheaper  and  a  more  pow- 
erful ventilator  than  a  furnace,  and  even  in  deep  mines  this  fan  is  fast 
superseding  the  furnace.  It  is  the  favorite  ventilating  power  in  Belgium 
and  other  mining  States  of  Continental  Europe.  The  mining  law  of 
Belgium  prohibits  the  use  of  furnaces  for  ventilation  in  mines  which  dis- 
charge fire-damp,  and  within  the  past  ten  years  tlio  Guibal  fan  has  been 
largely  adopted  in  the  fiery  mining  districts  of  Great  Britian.  The  fan 
varies  in  size  from  ten  to  sixty  feet  in  diameter.  One  hundred  and 
ninety-one  of  GuibaVs  fans  are  now  in  use  in  the  following  districts  in  En- 
gland, to  wit :     62  in  Northumberland,  Durham,  and  Cumberland ;  42  in 

Yorkshire  aud  Derbyshire;  24  in  Wales  and  Monmouthshire;  28  in 
Stalfordshire  and  Nottingham;  12  in  the  Cleveland  district;  14  in  the 
Wigan  district ;  9  in  Scotland. 

Some  of  these  fans  produce  two  hundred  thousand  to  two  hundred  and 
forty  thousand  cubic  feet  of  air  per  minute,  and  the  least  in  power  moves 
no  less  than  twenty  thousand  to  thirty  thousand  feet. 

I  copy  the  following  statement  from  **  The  Engineer,''  an  English 
journal  of  great  ability,  in  reference  to  the  value  of  the  fan  as  a  venti- 
lator : 

''  There  now  appears  to  bo  a  pretty  miiversal  x>refereuce  for  the  fan  as  against  the 
fnrnac^  for  effecting  the  ventilation  of  miiieK.  The  old-faHhioned  cupola  fire — wliich  is 
at  the  present  time  in  operation  at  hundreds  of  coUieries  in  all  parts  of  the  country — hsts 
nowadays  come  to  he  looked  upon  with  a  great  deal  of  suspicion.  Many  explobions  have 
infereutially  been  traced  to  the  fires  thus  used  underground,  and  others  have,  to  all  ap- 
j>oarance,  hecn  caused  in  the  same  manner..  Mining  engineers  some  lime  ago  ariived  at 
the  conclusion  that  it  would  he  better  to  discimtinue  the  use  of  all  underground  fires, 
which  are  practically  huge,  nake<l  lights,  ]»n)vided  some  equally  effective  mode  of  venti- 
lation could  be  hit  upon.  With  the  hour  came  the  man ;  the  necessity  brought  forth  the 
invention.  Several  fans  for  the  need  thus  expressed  were  invented,  and  Guibal*s  partic- 
ularly met  with  hearty  approval.  At  all  the  new  coUieries  which  have  been  sunk  in 
Durham,  Yorkshire,  Northumberland,  and  South  Wales,  the  fan  has  been  put  down, 
and  experiments  have  been  most  exhaustively  made,  the  results  of  which  have  amply 
]>roved  that  the  fan  is  equal  to  the  furnace.  Some  experiments  of  this  kind  were  made 
last  week  at  the  Oaks  collierj-  of  Me^rs.  Charles  Cammell  «fe  Co.  (limited),  near  Bam- 
sley,  where  a  new  Guibal  fan,  forty  feet  in  diameter  by  twelve  feet  in  peripheral  width, 
made  by  Messrs.  Davy  Brothers,  of  Sheffield,  has  just  been  erected.  A  number  of  min- 
ing engineers  and  colliery  managers  were  present  by  invitation,  and  they  were  well  satis- 
fied that  the  fan  is  not  only  infinitely  safer, but  fully  as  efficacious  as  the  old  furnace. 
This  particular  fan,  when  the  engines  were  running  at  twenty  strokes  per  minute,  with- 
drew 77,926  cubic  feet  of  air  in  the  same  peritnl;  at  thirty  strokes,  107,856  cubic  feet; 


and  at  forty  strokes,  140,694  cubic  feet.    In  a  tabulated  form  the  results  and  conditions 
nuder  which  they  were  obtained  are  as  foUows : 

Fan  Fanning  Thermometer.  Water-gauge.  Cubic  foot  per 

per  minute.  Inches.  minute. 

Strokes  20     71  deg 5-10     77.926 

Strokes  30     71  deg 9-10     ;...   107,856 

Strokes  40     71  deg 13-10     140,674 

The  Oaks  pits,  as  all  mining  engineers  know,  are  very  fiery,  and  exude  a  great  deal  of 

gas.'' 

In  shollow  and  non-tiery  mines  the  advantages  of  the  fan  over  the  fur- 
nace, both  in  an  economic  point  of  view  and  for  producing  a  greater  flow 
of  wind,  are  much  greater  than  in  deep  and  fiery  pits,  because  the  deeper 
the  pit  the  greater  is  the  ventilating  power  of  the  furnace,  while  the 
shallower  the  pit  the  greater  the  ventilating  power  of  the  fan. 

In  the  anthracite  regions  of  Pennsylvania  GuibaPs  fan  is  coming  int ) 
favor,  and  will  before  many  years  displace  the  furnace  altogether.  In 
theminingdistrictof  Schuylkill,  in  one  hundred  and  seventy-one  collieries 
there  are  one  hundred  and  twelve  fans  in  use,  eighty-eight  of  which  are 
in  Schuylkill  county,  fifteen  in  Northumberland  county,  five  in  Columbia 
county,  and  four  in  Dauphin  county.  In  our  own  State  there  is  but 
one  in  operation,  the  furnace  being  the  favorite  power.  The  advantages 
of  the  fan  consist  in  its  cheapness  and  reliability.  It  can  be  placed  over 
the  up-cast  compartment  of  the  hoisting  shaft,  run  by  steam  power  from 
the  boilers  of  the  hoisting  engine,  requiring  no  attendance  except  such 
as  caabe  bestowed  by  the  hoisting  engineer  of  the  mine,  and  it  is  not 
liable  to  neglect  like  a  furnace.  In  drift  mines,  however,  where  an  air- 
shaft  if  always  an  up-cast,  the  fan  will  hardly  be  preferred  to  the  furnace, 
though,  as  a  ventilating  power,  its  superiority  must  be  acknowledged. 

Mr.  T.  M.  Williams,  the  most  intelligent  of  the  Pennsylvania  mine 
inspectors,  in  his  report  for  1875,  makes  some  valuable  suggestions  on 
mine  ventilation  and  on  the  superiority' of  the  fan  over  the  furnace  as  a 
ventilating  power  in  shallow  mines.  I  copy  the  following  from  Mr. 
Williams's  report : 

**  The  matter  of  ventilation  of  mines  is  receiving  much  more  attention  in  this  district 
than  it  did  years  ago.  Some  of  this  activity  is  caused,  no  doubt,  by  the  stern  necessity 
of  better  ventilation  from  the  increased  discharge  of  explosive  gas,  etc.,  yet  a  largo  por- 
tion mnst  be  attributable  to  the  law  on  mining  and  itfl  connections.  I  would  state,  how- 
ever, that  there  are  many  hundreds  of  our  practical  miners  who  do  not  understand  any 
thing,  comparatively  speaking,  about  the  laws  of  nature  governing  ventilation,  and  am 
terry  to  state  that  a  few  of  our  bosses  should  be  placed  in  the  same  category. 

''  When  the  writer  made  his  first  few  official  visits  he  recommended,  among  other 
changes  necessary,  the  erection  of  fans  of  medium  sizes  at  various  places  as  a  suitable 
means  to  cause  the  desired  amount  of  ventilation.  In  some  instances  these  suggestions 
were  received  kindly  and  acted  upon  promptly,  and  In  each  case  gave  entire  satisfaction. 
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• 

A  fow  others  insisted  upon  building  furnaceS)  no  doubt  honestly  thinking  that  saoh 
means  would  be  the  cheapest  and  would  answer  all  purposes.  I  do  not  n()ed  to  say  much 
about  the  result  in  detail.  Suffice  it  to  be  said  that  in  nearly  each  case  measures  similar 
to  what  I  had  first  recommended  had  to  be  resorted  to,  and  that,  too,  after  having  spent 
large  sums  of  money  endeavoring  to  fight  the  plainest  and  simplest  laws  of  nature. 

"  Many  of  the  persons  in  charge  of  coal  mines  think  that  since  so  many  of  the  works 
on  mines  and  mining,  published  in  England,  Scotland,  and  Wales,  give  accounts  of  pow- 
erful ventilation  where  furnaces  only  were  in  use,  and  some  of  them  deciding  strongly 
in  favor  of  the  furnace  as  a  means  of  securing  proper  ventilation,  then  surely  it  mnst 
follow  that  similar  results  should  be  had  here,  and  all  without  reference  to  the  con- 
ditions. 

*'  The  furnace  as  a  ventilator  is  not  well  adapted  to  our  shallow  workings,  and  espe- 
cially so  on  account  of  the  great  variations  of  temperature  on  the  surface  at  different 
reasons  of  the  year,  and  even  at  various  {periods  of  time  during  the  same  season. 

•*  There  are  but  few  furnaces  in  use  at  present  in  the  district.  One  in  Mill  drift  and 
one  in  Boston  colliery  only  remain  of  those  in  use  prior  to  my  official  connection  with 
the  same.  A  double-arched  furntice  has  since  been  built  in  a  part  of  the  Baltimore 
mines,  and  the  aforementioned  are  about  all  that  we  have,  and  the  loss  would  not  be 
very  seriously  felt  did  we  not  even  have  them. 

"  A  table  accompanying  this  report  will  show  that  centrifugal  fans  are  used  mainly 
in  this  district,  on  the  exhaust  principle.  These  fans  are  of  various  patterns,  and  yet 
varying  only  in  their  details.  The  conditions  under  wlii(;h  our  fans  are  placed  are  about 
as  varied  as  are  their  construction.  Some  are  erected  immediately  over  an  air-way  at 
the  head  of  the  slope  or  shaft;  others  place  them  at  a  proper  distance  from  the  head  of 
up-cast,  so  as  to  provide  against  concussitm  in  case  of  an  exjilosion  of  gas  in  the  mine, 
etc.    A  few  are  located  inside  the  mine." 

RECOM  M  E  N  I)  ATIONS 

The  requirements  of  the  law  in  legard  to  miners  riding  up  slopes  in 
front  of  loaded  cars  are,  under  the  conditions  existing  at  the  majority 
of  slopes,  no  safeguard  against  danger.  There  is  generally  no  traveling- 
way  for  the  miners  to  pass  up  and  down,  and  the  workmen  assert  that  it 
is  less  dangerous  to  ride  up  in  front  of  loaded  cars  than  to  walk  up  be- 
liind  them.  All  slopes  ought  to  have  traveling- ways  constructed  between 
one  side  of  the  slope  and  the  track,  so  that  miners  could  pass  up  and 
down  without  coming  in  contact  with  the  cars  on  the  way.  The  pro- 
vision, also,  rendering  miners  liabh^  to  fine  and  imprisonment  for  work- 
ing rooms  or  entries  wider  tlian  tlie  rule  laid  down  by  the  mine  boss,  is 
unnecessarv.  The  mine  boss  has  absolute  control  of  the  mine,  and  can 
enforce  his  orders  by  docking  or  discharging  the  miners,  as  they  are 
docked  or  ditfcliarged  for  not  properly  cleaning  their  coal  when  filling  it 
in  the  mine  cars. 

Only  one  or  two  slopes  have  put  in  speaking-tubes.  Where  slopes  are 
not  so  steep  but  that  miners  can  walk  up  and  down  at  will,  tubes  are  not 
deemed  necessary.  In  Pennsylvania  they  are  only  applied  in  slopes  of 
such  steepness  that  they  can  not  be  traveled  through,  of  which  there 
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are  none  such  in  this  State,  nor  are  ever  likely  to  be. .  The  main  object 
of  such  speaking-tubes  is  to  provide  the  power  of  conversation  between 
the  outer  world  and  the  bottom  of  the  mine,  in  case  of  accident  cutting 
oflf  the  egress  of  the  miners.  They  are  a  wise  and  necessary  requirement 
in  shafts  of  such  depth  that  the  human  voice  can  not  be  distinctly  heard 
and  understood  from  the  top  to  the  bottom  of  the  pit.  K  proper  travel- 
ing-ways are  provided  in  slopes,  tubes  may  be  dispensed  with. 

The  majority,  but  not  all  shafts,  have  safety-catches  applied  on  the 
cages.  Some  ropes  have  broken  during  the  year,  and  the  catch,  though 
perfect  when  first  put  on,  failed  to  hold  the  cage.  These  catches,  like  the 
ropes,  require  frequent  examination  and  renewal,  and  I  recommend  that 
all  such  catches  be  required  to  be  tested  every  six  months,  and  the  result 
sent  to  the  Mine  Inspector. 

I  have,  in  the  body  of  the  report,  called  attention  to  the  necessity  of 
legislation  establishing  a  barrier-pillar  between  mines,  to  protect  compa. 
nies  from  the  annoyance,  danger,  and  expense  incurred  when  holing 
through  into  the  abandoned  workings  of  adjoining  mines.  A  pillar 
fifteen  feet  thick  ought  to  be  left  standing  between  such  mining  proper- 
ties, in  justice  to  the  firm  working  up  towards  excavated  ground. 

I  desire  to  call  attention  to  that  provision  of  the  law  with  respect  to 
the  ages  and  qualifications  of  boys  before  they  are  allowed  to  work  in  the 
mines.  The  statute  says  "no  boy  under  twelve  years  of  age  shall  be 
allowed  to  work  in  any  mine,  nor  any  minor,  between  the  ages  of  twelve 
and  sixteen  years,  unless  he  can  read  and  write ;"  and  it  is  made  the  duty 
of  the  agent  of  such  mine  to  see  that  this  part  of  the  law  is  not  vioFated, 
but  there  is  no  penalty  attached  for  refusal  or  neglect  to  do  so,  and  many 
agents  of  mines  pay  no  attention  whatever  to  the  matter.  Boys  under 
ten  and  twelve  years  of  age  are  at  work  in  many  mines.  The  fathers  of 
such  boys  should  be  required  to  produce  an  affidavit  as  to  their  ages,  be- 
fore boys  are  allowed  to  go  into  the  mine;  the  mine  boss  should  be  re- 
quired to  test  the  boys'  ability  to  read  and  write,  and  fines  and  penalties 
should  be  provided  for  refusal  or  neglect  to  do  so.  Otherwise,  this  part 
of  the  law  should  be  repealed,  for,  as  it  stands,  it  is  of  no  binding  force 
whatever. 

There  is  a  great  and  growing  necessity  for  the  establishment  of  a  school 
of  mines  in  the  State,  and  until  this  is  done  provision  ought  to  be  forth- 
with made  for  the  establishment  of  a  mining  department  in  the  Agricul- 
tural and  Mechanical  College,  wherein  not  only  the  sciences  of  geology 
and  mineralogy  would  be  taught,  but  also  mine  book-keeping,  mine 
surveying,  and  mine  drawing,  or  platting;  also,  a  knowledge  of  the  na- 
ture and  properties  of  the  noxious  and  poisonous  gases  of  mines,  and  the 
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laws  which  govern  the  motion  of  air.  Many  young  men  of  the  mines 
would  gladly  avail  themselves  of  the  opportunity  of  acquainting  them- 
selves with  a  knowledge  of  chemistry  and  physics,  so  as  to  enable  them 
to  understand  those  natural  laws  with  which  they  are  hourly  called  to 
deal.  The  objects  of  the  mining  law  can  not  be  fully  realized  until  the 
officers  in  charge  of  the  mines  understand  how  to  apply  its  precepts  and 
enforce  its  provisions.  And  when  we  have  more  intelligent  mining 
bosses  we  will  have  fewer  strikes  and  troubles  at  the  mines.  The  chronic 
discontent  of  miners,  I  know  from  practical  experience  as  a  working 
miner,  arises  from  the  foul  and  noxious  air  of  mines,  as  surely  as  the 
toothache  or  hunger  affects  the  spirit  of  man. 

The  mine  maps  were  generally  furnished,  as  the  law  required,  when 
this  provision  of  the  act  went  into  operation,  but  since  then  few  addi- 
tions have  been  forwarded.  There  is  no  necessity,  in  my  judgment,  in 
furnishing  additions  every  four  months,  and  even  if  there  were  the 
Mine  Inspector  has  not  the  time  to  extend  them.  An  addition  every 
twelve  months,  or  sooner,  if  required  by  the  Inspector,  would  amply 
serve  every  purpose  in  view.  But  the  maps  left  at  the  mines  ought  to  be 
extended  every  four  or  six  months,  and  they  should  be  subject  to  the  in- 
spection of  the  State  Superintendent  of  Mines,  whenever  required  by 

him. 

« 

No  inspector,  single-handed,  can  visit  and  inspect  all  the  mines  in  the 
State  once  in  twelve  months,  even  if  such  officer  were  doing  nothing  else 
all  the  year  round  but  traveling  from  mine  to  mine,  and,  with  his  other 
duties  to  perform,  he  can  not  do  so  in  two  years.  There  ought  to  be  an 
assistant  furnished  this  office,  or  at  least  a  clerk,  if  the  work  contemplated 
by  the  law  is  to  be  performed.  All  the  mines  in  the  State  should  be 
visited  and  inspected  once  each  year,  and  oftener,  if  required,  as  many 
of  them  do  require  to  be. 

During  the  strike  in  the  Tuscarawas  Valley  region,  last  spring,  the 
wooden  structures  covering  and  surrounding  the  shaft  of  the  Silver  Creek 
Mining  Company,  in  Wayne  county,  were  destroyed  by  fire.  The  fire 
was  the  result  of  carelessness  or  accident,  and  occurred  while  the  State 
militia  were  guarding  this  mining  property.  There  were  no  people  un- 
der ground  at  the  time,  though  had  there  been,  escape  was  assured  through 
the  escapement-shaft  of  the  mine,  there  being  three  separate  outlets. 
Adjutant-General  Wikoff,  who  was  in  the  Massillon  district  when  this 
fire  occurred,  suggested  to  me  the  advantage  of  having  the  mining  law 
so  amended  as  to  require  all  operators  of  shaft  mines  to  provide  water- 
hose  for  extinguishing  fires,  and  I  recommend  that  this  be  done.  Fires 
occur  at  some  shaft  or  another  every  year  or  two.    Where  there  is  a 
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blazing  furnace  at  the  bottom  of  the  up-cast  there  would  be  imminent 
danger  of  loss  of  life,  even  with  two  separate  shafts  to  a  mine,  should  a 
fire  occur  at  the  hoisting  shaft  while  the  miners  were  at  work  below. 
Even  if  there  was  no  danger  of  loss  of  life,  there  would  be  a  saving  of 
property  by  having  means  constantly  on  hand  to  extinguish  fires.  When 
the  Wayne  county  shaft  burned  down  there  was  not  as  much  as  a  bucket 
around  the  mine.  Messrs.  Wick  &  Wells,  the  owners  of  the  Austintown 
Shaft,  in  Mahoning  county,  keep  water-hose  at  their  mine,  for  the  pur- 
pose of  extinguishing  fire,  but  I  know  of  no  other  mine-owners  who  do. 

ANCIENT   MINERS. 

Underground  mining,  whether  of  coal  or  other  minerals,  has  ever  been 
regarded  as  labor  fraught  with  peculiar  dangers  and  hardships.  Most 
people,  unaccustomed  to  its  scenes  from  boyhood,  experience  some  degree 
of  horror  at  the  thought  of  being  buried,  even  for  a  few  hours,  in  the 
bowels  of  the  earth.  Among  the  ancients,  so  great  was  the  horror  of 
mining,  that  all  underground  work  was  assigned  to  slaves  and  convicts. 
In  Egypt,  and  other  ancient  kingdoms,  the  mines  were  the  property  of 
the  kings  and  the  miners  were  convicts,  prisoners  of  war,  and  purchased 
slaves.  Both  sexes,  and  children  of  all  ages,  were  compelled  to  labor  in 
the  mines,  and  they  lived  there  day  and  night.  The  miners,  divided 
into  difierent  gangs,  were  placed  under  overseers  of  different  nationalities, 
and  were  chained  to  prevent  them  from  mutiny  and  escape.  Their  la- 
bors were  terribly  exhausting.  At  thirty  years  of  age  the  strongest  men 
were  worn  down,  from  the  efibcts  of  mephitic  gases,  cruel  treatment,  and 
hard  work,  and  many  of  them  were  forced  to  labor  until  they  fell  dead. 

As  late  as  the  year  1775  the  coal  miners  of  Scotland  were  bound  for  life 
to  work  in  the  mines,  and  were  transferable  with  the  mine  property.  In 
1606  one  of  the  acts  of  the  Scottish  Parliament,  passed  that  year,  declared 
that  all  colliers  who  should  leave  their  masters,  without  their  consent, 
were  to  be  esteemed  and  held  as  thieves,  and  full  permission  was  given 
in  the  same  act  to  all  masters  and  owners  of  coal  mines  to  lay  hold  of  all 
vagabonds  and  sturdy  beggars  and  compel  them  to  work  in  the  mines, 
to  which  occupation  they  were  ever  afterward  bound. 

In  these  modern  days  of  civilization  and  enlightened  education,  how- 
ever, the  occupation  of  a  miner  is  regarded  with  honor;  all  known  and 
approved  safeguards  are  thrown  round  him,  which  the  arts  and  sciences 
can  commend,  to  make  his  occupation  safe  and  salubrious;  and  the  ad- 
venturous men  who,  amidst  subterranean  darkness,  noxious  vapors,  and 
the  crushing  of  falling  strata,  venture  into  the  caverns  of  the  earth  to 
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wrest  its  mineral  treasures  from  their  native  beds  for  the  use  and  com- 
fort of  their  fellow-men,  are  proud  of  their  occupation.* 

THE   MINERS  OF  OHIO. 

Miners,  from  whatever  nationality  they  may  have  originally  come,  or 
whether  natives  for  generatioDs  have  many  ideas  in  common.  Work- 
ing by  the  piece,  or  ton,  each  is,  in  a  sense,  his  own  boss.  When  work 
is  plenty  and  cars  are  abundant,  they  work  with  uncommon  energy,  one 
man  often  doing  in  ei^ht  or  nine  hours  what  would  be  a  fair  day's  work 
for  two  men.  No  man  will  admit  that  another  can  put  more  coal  than 
he,  and  the  younger  and  more  robust  will  seldom  acknowledge  that  they 
are  ever  tired.  During  the  slack  or  dull  seasons  of  the  year  they  have  a 
great  deal  of  leisure  time  waiting  on  cars  in  the  mine,  and  they  pass 
most  of  this  spare  time  in  groups,  the  main  topic  of  discussion  at  these 
social  gatherings  being  the  relation  of  labor  and  capital.  Any  man  who 
takes  a  contract  for  work  at  less  than  the  usual  price  is  regarded  as  hav- 
ing disgraced  himself.  During  a  strike  it  is  held  to  be  an  infamous  act 
to  work  (blackleg),  and  men  regard  it  as  a  high  honor  to  be  able  to  say 
that  neither  themselves  or  any  of  their  relations  ever  did  so. 

There  are  many  grades  of  intelligence  among  these  underground  coal 
workers,  but,  taking  the  whole  body  together,  they  may  be  divided  into 
two  distinct  classes — the  temperate  and  industrious,  and  the  intemperate 
and  thriftless.  There  are  about  as  many  of  the  one  class  as  the  other.  The 
larger  number  of  the  temperate  and  industrious  are  proft  ssing  Christians, 
members  of  the  church,  are  readers  of  books  and  newspapers,  and  will 
take  rank  as  among  the  most  intelligent  of  the  workingmen  of  the  State. 
The  church  members  are  generally  Baptists,  Methodists,  and  Presbyterians. 

They  are  keen  disputants  of  those  church  doctrines  which  have  divided 
Protestants  for  two  hundred  years,  and  often,  in  the  murky  chambers  of 
the  coal  mine,  during  the  leisure  hours  of  a  working-day,  scenes  of  real 
life  may  be  witnessed,  such  as  Milton,  in  **  Paradise  Lost,"  has  portrayed 
as  occurring  in  the  realms  of  Heaven  before  man  was  formed  of  the  dust 
of  the  earth. 

**  Others  apart  sat  on  a  hiU  retired, 
In  thoughts  more  elevate,  and  reasoned  high 
Of  Providence,  fore-knowledge,  will  and  fate, 
Fixed  fate,  free  will,  fore-knowledge  absolute." 

Many  of  this  class  of  men  own  the  houses  and  lots  in  which  they  live, 

*In  Germany  the  special  safeguard  of  law  for  the  protection  of  miners,  and  for  the 
care  of  the  aged,  the  crippled,  and  the  diseased,  has  made  the  miners  the  {Proudest  class 
of  the  people.    "  He  is  as  proud  as  a  miner,"  is  a  common  saying. 


i 


/ 


85 

and  have  money  out  at  interest.  Some  of  them,  who  have  large  families 
of  children,  have  little  ahead,  but  they  pay  their  way  as  they  go,  and 
owe  no  man  a  cent. 

The  intemperate  and  thriftless  class  pass  most  of  their  spare  time  in 
the  saloons  of  the  mining  villages.  These  places  are  the  curse  of  the 
coal  mines,  and  they  are  as  numerous  as  they  are  demoralizing.  They  are 
frequently  kept  by  miners  who  have  been  victimized  for  having  been 
conspicuous  in  some  former  strike,  and  who  profess  to  be  heroes  and 
martyrs  to  the  cause  of  labor.  Sometimes  a  miner  who  has  been  crippled 
by  a  fall  of  rock  or  coal,  or  whose  lungs  have  been  wasted  by  working 
amidst  the  foul  and  noxious  gases  of  a  badly  ventilated  mine,  engages  in 
the  business  as  his  only  means  of  making  a  living. 

Men  who  pass  their  working  time  in  a  coal  mine  and  their  idle  time 
in  a  saloon  can  not  have  broad  and  liberal  views  of  the  true  relations  of 
labor  and  capital.  The  only  way  too  many  of  such  men  think  of  re- 
dressing any  grievance,  real  or  imaginary,  is  by  force.  When  a  mining 
district  is  confronted  with  a  proposition  coming  from  the  operators,  to 
reduce  the  rate  of  wages,  or  when  the  miners  themselves  deem  an  ad- 
vance due,  this  class  of  men  are  always  ready  to  strike,  yet  a  majority  of 
them  are  probably  not  in  a  condition  to  stand  out  on  their  own  resources 
for  twenty-four  hours. 

Some  of  the  noblest  deeds  ever  performed  by  man — deeds  which,  had 
they  occurred  on  the  battle-field,  would  have  been  rewarded  with  high 
public  honors  and  emoluments — have  been  performed  by  miners  on  the 
occasion  of  mining  catastrophes.  On  the  occurrence  of  every  accident, 
however  dangerous,  there  are  a  dozen  or  one  hundred  men  ready  to  plunge 
into  danger,  or  death  itself,  in  the  hope  of  rescuing  a  fellow-workman. 
This  race  of  men  are  also  as  remarkable  for  their  generosity  as  for  their 
spirit  of  daring.  When  any  one  of  their  number  gets  hurt  in  the  mine  in 
the  pursuit  of  his  calling,  his  associates  are  always  ready  to  assist  his 
family  until  their  fellow-craftsman's  wounds  are  healed,  and  he  is  again 
fit  for  work. 

The  character  which  I  have  drawn  of  miners  seldom  finds  its  way  into 
the  public  press,  and  what  the  public  usually  know  of  this  race  of  men 
has  been  learned  of  them  during  the  prevalence  of  a  strike,  when  their 
blood  is  hot  and  their  evil  passions  are  aroused.  Even  then  the  vices 
and  follies  of  miners  are  exaggerated  one  hundred  fold.  As  M.  Simonin 
well  says  in  "  Underground  Life,"  '*  the  public  has  passed  by  the  collier 
with  too  much  indifference;  the  philosopher,  the  savant,  the  artist,  tb 
romance  writer  have  not  sufficiently  examined  him." 

The  following  statement  in  reference  to  the  character  of  Britudb 
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miners,  a  race  of  men  from  which  the  great  majority  of  our  American 
miners  are  drawn,  is  taken  from  "Colliery  Management,"  an  able  work  by 
Jonathan  Hyssop,  Esq.,  a  colliery  proprietor  and  mining  engineer  in 
Lanark,  Scotland. 

"  It  is  now  nearly  twenty-five  years  since  my  apprenticeship  commenced  at  an  Eng- 
lish colliery,  and  thus  the  greater  portion  of  my  life  has  been  speiit  in  «laily  contact 
with  miners. 

"During  that  time  I  have  had  ample  opportunity  of  knowing  them;  have  stood  in 
varions  relationships  to  them ;  have  dealt  with  English,  Scotch,  and  Irish  in  all  the  vary- 
ing phases  of  trade,  and  the  result  is,  so  far  as  that  experience  goes,  I  have  found  them 
reasonable  when  fairly  dealt  with,  grateful  in  return  for  kindness,  ready  to  pnt  forth 
extra  effort  in  emergencies,  forbearing  when  they  might  have  done  harm,  slow  to  take 
advantage  of  mistakes,  and  as  faithful  and  obliging  as  the  workmen  of  any  other  class." 

BAD  AIR  IN   COAL   MINES,   AND    ITS    EFFECT    ON  THE   HEALTH    AND    HABITS 

OF   MINERS.* 

During  the  past  ten  years  the  numerous  protracted  and  bitter  strikes 
which  have  occurred  among  coal  miners,  growing  out  of  wages  disputes 
with  their  employers,  have  attracted  a  great  deal  of  public  attention. 
Not  a  few  of  these  strikes  have  been  attended  with  intimidation  and 
lawlessness,  especially  when  the  mine-owners  have  attempted  to  intro- 
duce new  laborers  to  supplant  those  on  strike.  Several  bills  have  been 
introduced  in  various  State  Legislatures  bearing  more  or  less  upon  the 
subject  of  strikes,  tho^more  direct  purport  of  which  have  been  to  provide 
pains  and  penalties  for  interference  by  threats,  intimidations,  or  innuen- 
does of  violence  on  the  part  of  strikers  with  laborers  who  were  willing  to 
work  during  the  prevalence  of  a  strike.  The  opponents  of  such  legisla- 
tion have  held  that  the  laws  now  upon  the  statute  books  are  amply  suf- 
ficient to  protect  the  rights  of  all  parties  in  interest,  and  that  no  addi- 
tional legislation  would  be  of  any  avail,  either  in  preventing  strikes  or 
in  preventing  outbreaks  against  law  and  order,  and  so  far  no  new  legisla- 
tion has  been  had  upon  the  subject. 

Miners  strike  oftener  than  other  laborers,  and  their  strikes  are  also 
more  protracted,  and  are  accompanied  with  more  bitterneps  of  feeling  and 
lawlessness ;  and  hence  has  arisen  the  demand  so  frequently  made  of  late 
years  for  conspiracy  laws  and  legislation  to  prevent  intimidation,  vio- 
lence, and  other  lawless  acts  during  the  prevalence  of  strikes  at  the 
mines. 

In  refusing  to  pass  any  laws  on  the  subject,  I  think  the  law-making 
power  has  acted  wisely,  because  such  laws,  sought  mainly  by  mine-owners, 
would  only  increase  the  discontent  of  the  miners,  and  cause  them  to  feel 

*A  paper  read  before  the  V^ashingtonville  (Ohio)  Miners'  Institute,  August  15, 1876. 
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that  they  were  degraded  at  the  behests  of  their  employers. .  In  this  coun- 
try, where  the  government  and  all  social  progress  is  founded  on  the  will 
and  happiness  of  all  the  people,  true  statesmanship  consists  in  discover- 
ing the  sources  of  discontent,  and  then  of  removing  them  by  necessary 
legislation.  The  very  existence  of  the  Republic  is  associated  with  tht 
freedom  and  happiness  of  the  great  army  of  laboring  men. 

The  sources  of  discontent  among  miners  arise  not,  in  my  judgment, 
80  much  in  the  evil  nature  of  the  men,  as  in  the  evil  genius  of  the  mines, 
and  not  conspiracy  laws  are  needed  to  compel  miners  to  be  law-abiding 
citizens,  but  better  ventilation  is  needed  to  expel  the  demons  of  tht 
mines — those  noxious  gases  which  in  remoter  ages  the  priests  of  Germany 
were  wont  to  combat  with  religious  exorcisms. 

The  noxious  and  poisonous  gases  of  coal  mines  are  fire-damp  (light  carbu- 
reted hydrogen  gas),  black-damp  (carbonic  acid  gas),  white-damp  (carbonic 
oxide  gas),  and  sulphureted  hydrogen  gas,  also  called  white-damp  by  the 
miners.  The  more  fatal  and  dangerous  of  these  gases — mainly  for  tht 
reason  that  they  are  given  off  or  produced  in  greater  quantities  than  the 
others — are  the  fire-damp  and  the  black-damp.-  The  former  is  the  explo- 
sive gas,  that  dread  scourge  of  many  Bnglish  coal  mines.  It  is  found  in 
greatest  abundance  in  mines  varying  from  six  hundred  to  twelve  hun- 
dred feet  in  perpendicular  depth.  Shallow  mines  seldom  produce  it  in 
alarming  quantities,  and  most  of  such  mines  are  entirely  free  from  iti 
presence.  Black-damp  is  found  in  every  mine,  being  produced  from 
causes  which  are  in  constant  operation — by  human  respiration,  the  ex- 
crementitious  dejx)sits  of  men  and  animals,  decaying  timber,  the  decom- 
position of  small  coal  and  shale,  the  combustion  of  gunpowder,  and  the 
workmen's  lamps ;  and  it  is  constantly  exuding  from  the  coal  strata. 

This  gas  is  heavier  than  atmospheric  air,  in  the  relation  of  three  to 
two,  and  when  found  in  a  pure  state  it  occupies  the  floor  of  the  mines  in 
a  solid  stratum.  It,  however,  readily  diffuses  through  the  air,  obeying  a 
well-known  Uiw  of  the  diffusion  of  gases,  and  in  this  diffused  state  it  ii 
generally  found  in  the  working  places  of  coal  minos.  When  three  per 
cent,  of  it  is  mixed  with  the  air  of  mines,  the  miners'  lamps  burn 
with  a  dull,  heavy  flame,  and  go  out  unless  moved  with  caution.  They 
are,  therefore,  hung  on  posts  or  on  the  pillars'  sides.  This  is  the  condi. 
tion  of  many  working  places  in  mines  in  which  no  fire-damp  is  made. 

The  air  is  best  in  the  morning,  because  the  circulation  is  partially,  if 
not  wholly,  renewed  in  the  night  during  the  absence  of  the  miners ;  but 
in  the  afternoon  and  toward  quitting  time  it  becomes  very  foul,  and 
miners  frequently  leave  work  because  their  licjhts  will  no  longer  burn, 
or  because  they  are  so  oppressed  with  languor  and  headache  that  they 
can  no  longer  stay  in  the  mine. 
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The  black-damp,  however,  is  more  insidious  than  direct  in  its  opera- 
tions, gradually  undermining  the  constitution  and  killing  the  men  by 
inches.  By  reason  of  constant  habit,  young  and  robust  miners  are  able 
to  stay  several  hours  in  a  mine  after  a  light  goes  out  for  want  of  fresh  air, 
where  a  stranger,  unused  to  such  scenes,  would  fall  insensible,  and  if  not 
speedily  removed  would  die. 

Mines  are  frequently  in  a  very  defective  state  at  the  wall  faces  where 
the  people  are  at  work,  while  a  good  current  of  air  is  flowing  along  the 
main  galleries  of  the  mine.  Indeed,  there  may  be  many  times  the  quan- 
tity of  air  required  to  ventilate  a  mine  well  entering  by  the  in-take  and 
returning  by  the  up-cast  compartment,  and  there  be  bad  air  prevailing 
at  the  working  faced.  One  part  of  a  mine  may  also  be  well  ventilated 
while  another  part,  particularly  the  inmost  workings,  has  bad  air.  These 
results  are  caused  by  the  air-courses  being  too  far  behind,  or  by  the  air 
breaking  through  faulty  stoppings  and  badly  hung  doors,  and  returning 
to  the  up-cast. 

We  have  little  fire-damp  in  the  coal  mines  of  the  United  States,  and 
to  this  circumstance,  fortunate  in  one  sense  but  unfortunate  in  another, 
is  due  the  prevailing  bad  air  of  the  mines.  Where  fire-damp  abounds  a 
strong  and  vigorous  ventilation  must  ever  be  maintained — the  moving 
current  of  air  sweeping  the  faces  of  the  workings  where  the  people  are 
employed.  If  the  state  of  the  mine  atmosphere  is  neglected  for  a  single 
hour,  explosion  follows,  carrying  death  and  desolation  in  its  track.  To 
guard  against  explosion,  powerful  and  costly  furnaces  or  fans  are  erected, 
air-courses  are  driven,  stoppings  built,  brattice  is  applied,  and  a  never- 
ceasing  vigilance  exercised  through  all  the  many  ramifications  of  the 
mine,  and  the  gas  itself,  by  reason  of  its  levity,  assists  in  providing  a 
sweeping  current  of  air.  Where,  however,  no  fire-damp  is  given  ofi'  from 
the  strata,  the  furnace  or  fan  is  too  often  neglected  to  the  last  hour — thiat 
is,  till  the  workmen's  lamps  will  no  longer  burn — and  when  provided  is 
too  small  to  give  motion  to  the  necessary  quantity  of  air.  Air-courses  are 
also  neglected,  or  when  driven  are  kept  too  far  behind  the  workings,  and 
stoppings  are  not  promptly  erected;  as  a  consequence,  miners  are  plunged 
in  an  ever-thickening  atmosphere.  If  gunpowder  is  freely  used  in  break- 
ing out  the  coal  from  the  wall  faces,  blinding  and  suifocating  volumes  of 
smoke  in  addition  load  the  air  of  mines  the  whole  working-day. 

A  general  but  a  very  erroneous  opinion  prevails,  not  only  on  the  part 
of  the  public,  but  even  among  mine-owners,  that  mines  in  which  no  fire- 
damp is  given  off  are  not  dangerous  to  life,  as  compared  with  explosive 
mines.  This  would  be  true  if  non-explosive  mines  were  as  well  venti- 
lated as  those  which  make  fire-damp.     But  adequate  ventilation  is  not 
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applied  in  such  mines,  because  they  can  be  wrought  without  going  to  the 
expense  of  providing  costly  and  elaborate  furnaces  or  fans,  air-c(mrses, 
stoppings,  and  brattice.  From  four  to  six  cents  a  ton  are  thus  saved  in 
mining  the  coal  that  should  be  applied  in  ventilating,  but  saved  at  the 
expense  of  the  workmen's  health,  and  are  lost  one  hundred  fold  in  the 
strikes  and  the  resulting  destruction  of  mining  property.  When  the 
ventilation  is  neglected  in  fiery  mines,  explosion  follows,  as  already  stated, 
and  all  the  world  knows  the  result;  but  when  the  ventilation  is  neglected 
in  non-fiery  mines,  and  men  are  dying  by  inches,  the  world  knows  it  not. 
The  complaints  of  the  miners — and  they  are  ever  grumbling  and  fault- 
finding when  working  in  bad  air — are  too  often  set  down  as  whims  worthy 
of  no  regard. 

It  appears  from  the  reports  and  testimony  of  experts  that  the  non- 
explosive  mines  of  Great  Britian  were  formerly  in  the  same  condition  as 
to  defective  ventilation  as  were  and  are  those  of  too  many  in  America. 
Before  the  passage  of  the  first  British  coal  mines  inspection  act,  J.  K, 
Black  well,  Esq.,  a  practical  miner  of  great  ability  and  scientific  attain- 
ments, was  appointed  a  Commissioner  of  Mines  by  the  Secretary  of  State 
in  1849,  with  instructions  to  make  an  inspection  of  the  sanitary  condi 
tion  of  mines.  Mr.  Blackwell,  in  his  report,  referring  to  mines  in  which 
little  or  no  fire-damp  is  made,  says: 

"There  is  another  class  of  iiguries,  resulting  from  defective  ventUation,  to  which 
miners  are  exposed.  The  circumstances  producing  these  injuries  are  slow  in  operation, 
and  as  their  effects  bring  disease,  and  not  immediate  and  sudden  death,  their  existence 
has  been  little  considered.  A  careful  examination  of  the  state  of  mines  leads  to  the  con- 
clusion that  the  ultimate  loss  of  life  is  greater  from  this  cause  than  even  from  explo- 
sions. 

**  These  effects  are  the  result  of  an  inadequate  supply  of  air,  which  has  become  vitiated 
and  unfit  for  breathing,  on  account  of  its  having  lost  its  due  proportion  of  oxygen, 
which  is  replaced  by  the  formation  of  carbonic  acid.  This  gas  has  its  sources  from 
respiration,  the  lights  of  the  mine,  the  decomposition  of  small  coal  in  the  goaves,  and  of 
timber  in  the  workings.  Air  in  this  state  is  also  usually  found  to  be  loaded  with  car- 
bureted hydrogen,  yielded  from  the  whole  coal,  or  in  the  goaves.  8ulphureted  hydro- 
gen, arising  from  the  decomposition  of  pyrites,  is  sometimes  present,  especially  in  coal 
seams  liable  to  spontaneous  ignition.  The  gases  formed  by  blasting  are  also' aUo wed 
to  load  the  air  of  mines  to  a  very  injurious  degree. 

"  This  state  of  the  atmosphere  of  mines  arises  from  the  want  of  the  necessary  air>  ways 
and  other  arrangements  to  discharge  such  portions  of  the  air  in  circulation  as  may  have 
acquired  this  condition,  and  to  afford  a  fresh  and  pure  supply  at  any  part  of  the  work- 
ings. 

''Those  districts  and  seams  of  coal  least  affected  by  inflammable  gas  are  generally 
ihoee  in  which  the  ventilation  is  allowed  to  be  in  this  imperfect  and  iigurious  state,  on 
aooount  of  attention  not  having  been  called  so  imperiously  to  the  subject  as  it  is  by  the 
violent  catastrophes  resulting  from  explosions." 
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And  in  1864  Thomas  E.  Poster,  Government  Inspector  of  Mines,  made 
the  following  statement  before  a  committee  of  the  House  of  Lords  in  ref- 
erence to  this  class  of  mines : 

*'  In  the  collieries  that  I  allnded  to  as  being  badly  ventilated,  they  had  no  inflammable 
gas,  and  that  was  the  reason  they  were  not  well  ventilated.  Although  yon  sometimes 
kill  a  few  men  by  an  explosion,  these  collieries  where  they  have  no  inflammable  gas 
kill  the  men  by  inches.  There  are  quite  as  many,  in  my  opinion,  killed  where  there  is 
nothing  but  carbonic  acid  gas  as  where  there  is  iuflanmiable  gas.  The  men's  health  is 
naturally  destroyed,  and  they  kill  them  by  inches.  They  do  not  go  immediately,  but 
they  go  on  for  a  few  years  and  die.'' 

The  following  cases,  reported  by  Dr.  William  Thomson,  show  the  con- 
dition of  the  lungs  of  the  miners  after  death: 

D.  C,  age  fifty-eight  years;  miner  twelve  years;  lungs  uniformly  black,  and  of  a  car- 
bonaceous color. 

D.  D.,  age  sixty-two  years ;  miner  from  boyhood ;  lungs  uniformly  black ;  not  a  ves- 
tige of  natural  color  left. 

G.  H.,  age  forty-five  years ;  lungs  uniformly  deep  black  through  their  whole  substance, 
with  a  density  equal  to  caoutchouc. 

L.  A.,  age  fifty-four  years ;  miner  all  his  life ;  whole  lungs  dyed  with  black  carbon- 
aceous matter. 

Dr.  Daniel  C.  Rathburn,  of  Middleport,  Ohio,  gave  the  following  testi- 
mony before  the  Ohio  Mining  Commission  in  reference  to  the  occupation 
of  miners : 

**  Miners  are  subject  to  rheumatism  and  lumbago,  in  consequence  of  their  special  occu- 
pation. I  attribute  it  to  their  working  much  in  a  stooping  position  in  a  damp  situation, 
and  also  lifting  large  lumps  of  coal  in  the  same  attitude.  These  are  chronic  diseases 
among  them.  There  are  a  good  many  cases  of  asthma,  which  I  think  arise  from  the 
peculiar  atmosphere  charged  with  carbonaceous  particles. 

^^I  have  made  two  post-mortem  examinations  in  which  there  was  carbonaceous  solidi- 
fication in  the  air  cells.  The  Scotch  people  call  it  spurious  melanosis,  really  a  coal 
miner's  consumption.  I  have  no  doubt  the  carbonaceous  particles  caused  their  death. 
I  examined  them  after  death,  because  before  their  decease  they  spit  up  a  black  substance 
w^hose  real  character  I  wished  to  ascertain.    Four  cases  came  to  my  knowledge.    The 
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books  speak  of  such  cases.'' 

The  States  of  Pennsylvania,  Maryland,  Ohio,  and  Illinois,  the  four  im- 
portant mining  States  of  the  Union,  recognizing  the  many  and  peculiar 
perils  of  the  mine,  have  of  late  years  enacted  laws  for  the  regulation  and 
ventilation  of  mines,  and  provided  State  superintendents  of  mines  to 
see  that  the  laws  were  enforced  and  obeyed.  Although  these  laws  con- 
tain many  useful  and  necessary  provisions  for  the  protection  of  the  health 
and  safety  of  miners,  in  addition  to  the  requirements  of  good  ventilation, 
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the  miners  have,  as  with  one  accord,  named  them  the  "  Ventilation  Acts," 
caring  little  for  other  needed  protection  in  comparison  with  the  neces- 
sity of  improved  ventilation. 

Though  these  laws  have  been  in  operation  for  six  years  in  Pennsylva- 
nia, three  years  in  Illinois,  and  two  years  in  Ohio,  the  work  of  improve- 
ment in  mine  ventilation  has  been  very  slow.  The  mine-owners  con- 
ceded the  necessity  of  such  legislation  very  grudgingly,  looking  uj)on  it 
as  an  unnecessary  and  unwarranted  interference  with  the  business  of 
coal  mining,  and  have  sought  to  evade  the  law,  rather  than  obey  its  re- 
quirements and  apply  its  precepts. 

Unfortunately,  too,  the  majority  of  the  persons  selected  as  the  mine 
inspectors,  albeit  life- long  practical  miners,  were  men  of  little  or  no  edu- 
cation beyond  the  mere  ability  to  read  and  write,  and  their  published 
reports  are  of  little  value  to  mining  beyond  the  statistical  matter  they 
contain.  This  is  the  misfortune,  not  the  fault,  of  these  oflScers,  for  most 
of  them  were  literally  carried  from  the  cradle  to  the  coal  mine,  and  never 
saw  the  inside  of  a  school-room  six  months  in  their  lives.  Though  unac- 
quainted with  those  natural  laws  with  which  they  are  hourly  called  to 
deal,  they  are  honest  and  earnest  in  their  endeavors  to  see  improved  ven- 
tilation and  other  safeguards  of  mining  applied  for  increased  security  to 
the  lives  and  health  of  miners.  A  practical  miner,  without  any  educa- 
tion whatever,  is  of  more  value  as  a  State  superintendent  of  mines  than 
an  educated  mine  inspector  without  practical  knowledge  and  experience. 
No  more  ludicrious  spectacle  is  ever  seen  in  the  bowels  of  the  earth 
than  that  of  a  person  unaccustomed  to  the  depth,  and  gloom,  and  danger 
of  a  coal  mine,  groping  his  way  along  the  many  intricate  galleries  and 
chambers,  aided  by  the  feeble  light  of  a  miner's  lamp. 

With  the  development  of  our  coal  mines  comes  the  necessity  for  official 
supervision  in  the  interest  of  the  underground  workman.  The  enactment 
of  mining  laws,  in  turn,  calls  for  the  establishment  of  mining  schools  for 
the  purpose  of  imparting  practical  scientific  education.  We  have  an  Ag- 
ricultural and  Mechanical  College  in  the  State  of  Ohio,  erected  and  main- 
tained at  great  expense,  for  teaching  practical  science  in  the  agricultural 
and  mechanic  arts,  and  the  necessity  for  a  mining  college  is  equally  ur- 
gent. When  we  have  State  mining  schools,  and  educated  master  miners 
and  State  superintendents  of  mines,  we  will  soon  have  a  mining  literature 
that  will  command  attention  and  respect. 

Underground  operations  are  far  removed  from  public  knowledge  and 
investigation,  and  when  the  peculiar  perils  and  privations  of  the  mine 
are  recorded  in  official  reports,  in  language  that  will  command  the  ear 
of  the  American  public,  miners  will  be  commisserated  where  they  are 
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now  cursed,  and  will  be  honored  where  they  are  now  despised.  Many  of 
their  failings,  their  fierce  and  intolerant  spirit,  their  hatred  of  their  em- 
ployers and  of  vested  capital,  their  spirit  of  fault-finding,  and  their  love 
of  striking,  are,  beyond  any  question  of  doubt,  caused  by  deprivation  of 
solar  light,  and  (more  particularly)  the  ill-ventilated  condition  of  the 
mines — causes  not  understood  by  the  public,  because  the  public  have 
never  investigated  them. 

The  general  public  has  no  patience,  and  seldom  any  sympathy,  with 
miners  in  their  numerous  strikes  and  wages  disputes  with  their  employ- 
ers, and  regard  as  consummate  folly  the  policy  which  seeks  redress  for 
grievances,  real  or  imaginary,  through  strikes. 

The  mine-owners  blame  the  leaders  and  agitators  at  the  mines  for  caus- 
ing all  the  trouble  at  the  mines,  and  the  public  has  accepted  this  view 
as  the  facts  in  the  case.  But  men  would  not  continue  to  strike  year 
after  year,  in  the  face  of  repeated  loss  and  disaster,  denying  themselves 
and  their  children  the  comforts  and  necessities  of  life,  and  consuming 
the  fruits  of  previous  earnings,  for  no  other  reason  than  because  leaders 
and  agitators  tell  them  to  do  so.  All  men  profit  by  experience,  and  even 
children  cease  playing  with  edged  tools  when  they  find  they  cut  both 
ways.  The  peculiar  surroundings  of  the  mines  are  at  the  foundation  of 
many  a  long  and  disastrous  strike.  A  plant  deprived  of  the  light  of  day, 
though  carefully  nourished  with  all  the  other  elements  of  growth  and  life, 
is  never  as  vigorous  as  one  which  basks  in  God's  sunlight.  So  it  is  with 
man;  deprivation  of  solar  light,  the  awful  gloom  of  the  mine,  and,  in 
especial,  the  noxious  air  which  lurks  there,  have  their  influence  on  both 
the  body  and  mind  of  the  miner. 

Constant  labor  in  a  badly  aired  mine  breaks  down  the  constitution 
and  clouds  the  intellect.  The  lungs  become  clogged  up  from  inhaling 
coal  dust,  and  from  breathing  noxious  air;  the  body  and  limbs  become 
stiif  and  sore,  and  the  mind  loses  the  power  of  vigorous  thought.  After 
six  years'  labor  in  a  badly  ventilated  mine — that  is,  a  mine  where  a  man 
with  a  good  constitution  may  from  habit  be  able  to  work  every  day  for 
several  years — the  lungs  begin  to  change  to  a  blursh  color.  After  twelve 
years  they  are  black,  and  after  twenty  years  they  are  densely  black,  not 
a  vestige  of  natural  color  remaining,  and  are  little  better  than  carbon 
itself.  The  miner  dies  at  thirty-five  years  of  coal-miner's  consumption. 
In  a  mine  where  the  circulation  is  constantly  renewed,  and  a  pure  cur- 
rent made  to  sweep  the  faces  of  the  workings  where  the  people  are  em- 
ployed, little  or  no  injury  to  health  results  from  underground  coal  min- 
ing, but  the  blighting  influence  of  want  of  solar  light  remains.  Six  to 
eight  hours  immersion  in  a  coal  mine  in  a  working-day  is  as  long  as  na- 
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age  to  the  constitution  and  vigor  of  the  mind. 

When  business  men,  literary  men,  and,  in  short,  men  of  every  profes- 
sion, who  have  means,  overtax  their  minds  and  undermine  their  health 
by  too  close  application  to  study  and  duty,  they  seek  rest  and  recupera- 
tion by  a  few  weeks'  or  months'  travel  in  the  country,  or  they  take  a  trip 
to  Europe,  etc.,  and  in  this  course  they  are  encouraged  and  advised  by 
their  physicians.  Human  nature  is  the  same  in  the  miner's  cottage  as 
in  the  mansion  of  the  rich  and  great ;  and  hence  when  the  miner  be- 
comes worked  down  in  exhausting  subterranean  regions  to  which  there 
is  no  parallel  on  earth,  and  nature  demands  rest  and  recuperation,  he 
finds  it  in  a  strike.  The  lives  of  miners  are  prolonged  many  years  by 
reason  of  their  numerous  strikes.  The  better  policy  would  be  for  the 
miner,  when  he  finds  his  health  and  physical  energies  giving  way,  to 
change  his  occupation,  or  seek  recuperation  by  resting  singly;  but  men 
whose  intellects  have  become  clouded,  whose  tempers  have  become  soured, 
and  whose  bones  have  become  stiff  and  sure  by  breathing  the  foul  and 
noxious  air  of  the  mine,  can  not  reason.  The  best  remedy  for  the  pre- 
vention of  strikes  and  consequent  lawlessness  is  not  in  cursing  the  folly 
and  fatuity  of  miners,  nor  in  urging  the  enactment  of  conspiracy  laws, 
but  in  applying  thorough  and  vigorous  and  never-ceasing  ventilation  in 
the  mines. 

Jules  Verne,  one  of  the  ablest  writers  of  our  times,  has  drawn  a  picture 
of  a  peaceful  village  whose  inhabitants  had  lived  for  centuries  in  harmony 
and  contentment.  By  a  peculiar  process.  Dr.  Ox  extracted  from  the  air 
its  due  proportion  of  oxygen.  The  simple  villagers,  who  had  lived  for 
centuries  in  peace,  became  fretful  and  quarrelsome.  Fanciful  wrongs, 
which  formerly  were  passed  by  without  concern,  assumed  large  propor- 
tions; neighbors  who  had  been  life-long  friends  became  bitter  enemies. 
The  quarrel  did  not  confine  itself  to  the  village,  but  all  the  surrounding 
villages  were  regarded  as  enemies.  War  ensued,  and  there  was  no  end 
to  the  quarrel  until  the  Doctor  was  discovered  at  his  nefarious  work  and 
got  rid  of. 

This  picture,  applied  to  the  mining  villages  of  the  United  States,  is 
true  to  life,  and  before  miners  can  become  as  reasonable  and  contented  as 
the  workingmen  in  other  departments  of  life,  the  nefarious  practice  of 
bad  ventilation  in  mines  must  be  got  rid  of.  To  have  systematic  perfection 
in  ventilation  we  must  have,  more  intelligent  and  public-spirited  under- 
ground managers  and  mine-owners.  Instead  of  seeking  to  evade  the  law, 
and  to  hide  their  criminal  carelessness  or  incompetency  by  asserting  that 
mines  in  which  no  fire-damp  abounds  do  not  require  much  attention  as  to 
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ventilation,  and  are  not  dangerous  to  health  and  life,  they  must  show  a  will- 
ingness and  an  ability  to  provide  elaborate  and  timely  appliances  to  give 
motion  to  strong  and  vigorous  currents  of  air,  and  to  discharge  the  air  in 
circulation  at  the  working  faces  of  the  miners,  so  that  the  poisonous 
gases  will  be'swept  away  as  fast  as  they  are  given  off.  And  this  is  true 
economy  ;  but  aside  from  pecuniary  considerations,  the  well-being  of  so- 
ciety demands  it. 

I  am  aware  that  there  are  other  causes  tending  to  produce  strikes 
among  miners,  but  the  same  causes  exist  in  every  other  trade.  Strikes 
occur  in  other  trades  as  well  as  among  miners,  but  they  occur  ten  times 
more  frequently  and  are  tenfold  more  protracted  among  miners  than  in 
other  occupations.  With  shorter  working  hours — eight  hours  amidst  the 
awful  gloom  of  the  mine,  even  with  good  air,  being  equivalent  to  ten 
hours  above  ground — with  systematic  perfection  in  ventilation,  and  the 
adoption  of  boards  of  conciliation  and  arbitration  for  the  adjustment  of 
all  disputes  as  they  arise,  strikes  would  soon  disappear  at  the  mines  for- 
ever. 

Unless  the  mine  atmosphere  becomes  too  foul  to  admit  working  every 
day,  miners  seldom  lay  down  their  tools  in  strike  and  demand  better  ven- 
tilation. The  air  of  a  mine,  as  I  have  said,  is  always  better  in  some 
places  than  others,  and  miners  working  in  the  worst  air  will  work  as  long 
as  they  can  stand  up  for  fear  of  being  regarded  by  their  fellows  as  lack- 
ing unusual  power  of  endurance.  All  miners  pride  themselves  on  their 
phyriical  power  and  their  dauntless  spirit  in  braving  either  the  fiery  or 
mepliitic  dangers  of  the  mine.  The  pernicious  influence  of  breathiQ^*bad 
air  on  the  habits  of  the  miners,  making  them  quarrelsome  and  fault-find- 
ing, is,  however,  none  the  less  certain  and  sure. 

STRIKES  AND   ARBITRATION. 

Workingmen  have  the  right,  eitlier  individually  or  in  mass,  to  demand 
higher  wages,  to  refuse  to  work  if  the  demand  is  not  complied  with,  to 
refuse  to  accept  a  proposed  reduction  in  wages,  have  the  right  to  call  pub- 
lic meetings  of  their  fellows  and  discuss  questions  of  an  advance  or  a  re- 
duction of  wages,  or  any  other  questions  affecting  their  interests,  and  to 
strike  in  a  body  if  they  deem  such  action  proper ;  but  if  one  or  more  refuse 
to  be  bound  by  the  action  of  the  meeting  which  resolves  to  strike,  the 
right  of  the  minority  to  so  refuse  and  work  against  the  will  of  the  ma- 
jority is  as  sacred  as  the  right  of  the  majority  to  resolve  to  strike.  On 
the  other  hand,  employers  have  the  right  to  employ  new  men  on  any  con- 
dition they  choose,  to  take  the  place  of  workingmen  on  a  strike,  and  this 
right  is  as  sacred  as  the  right  of  workingmen  to  meet  and  vote  to  suspend 
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work  when  they  become  dissatisfied  with  existing  rates  of  wages.  The 
legislature  can  not  interfere  with  these  rights  without  giving  one  party 
in  interest  an  advantage  over  the  other.  The  only  proper  thing  the 
law-making  power  can  do  is  to  keep  its  hands  off  and  allow  the  parties  in 
interest  to  settle  their  disputes  as  they  see  fit. 

Were  all  strikes  to  resolve  themselves  into  questions  of  endurance 
between  the  two  parties,  acts  of  lawlessness  would  seldom  be  committed 
on  the  part  of  the  strikers.  But  the  operators,  when  they  find  the  min- 
ers more  resolute  and  enduring  than  they  had  calculated  upon,  use  other 
means  than  starvation  to  break  up  the  combination.  They  endeavor  to 
induce  the  more  moderate  and  sensible  among  the  strikers  to  resume 
work ;  but  such  men,  although  opposed  to  striking,  will  not  work  unless 
the  majority  agree  to  do  so,  nor  would  it  be  safe  for  them  to  do  so  if  they 
were  willing. 

Advertisements  are  sometimes  made  in  remote  mining  districts  by  the 
operators,  setting  forth  the  inducement  of  steady  work  and  good  wages. 
They  are  met  by  counter  advertisements  from  the  strikers,  urging  all 
fellow-craftsmen  to  stay  away  from  the  district  until  the  dispute  is  settled ; 
and  80  perfectly  are  the  miners  organized  by  common  ideas  of  honor  that 
no  inducement  in  the  shape  of  increased  wages  will  prevail  with  any  of 
the  regular  craft  to  take  the  places  of  their  fellows  on  a  strike.  When 
new  miners  are  secured  they  are  usually  immigrants,  ignorant  of  our  lan- 
guage, or  negro  ex-slaves.  The  presence  of  these  strangers  at  the  mines 
arouses  the  angry  passions  of  the  strikers,  and  rioting  and  incendiarism 
are«to  be  feared. 

This  condition  of  affairs  is,  however,  not  applicable  to  coal  miners 
alone.  Whenever  new  men  are  brought  to  take  the  places  of  men  on  a 
strike,  it  seems  to  make  little  difference  whether  the  strikers  be  ig- 
norant men  or  intelligent  men,  whether  railroad  laborers,  coal  miners,  or 
skilled  mecHanics,  trouble  will  follow  unless  the  strangers  are  protected ; 
and  this  is  true  not  of  workingmen  of  the  United  States  alone,  but  of  every 
country  where  laborers  have  the  right  of  combination.  The  strikers  look 
upon  the  strangers  as  hirelings  brought  to  degrade  labor,  as  men  taking 
the  bite  out  of  their  children's  mouths,  and  denounce  them  as  "blacklegs," 
or  "  skabs,"  or  "rats,"  according  to  the  approbrious  epithet  in  use  in  trade 
organizations.  More  rioting  occurs  by  miners,  during  attempts  made  to 
supplant  their  labor  by  foreign  labor,  than  among  other  laborers,  because 
miners'  strikes  are  more  frequent  and  protracted  than  those  by  other  la- 
borers, and  because  of  the  unreasoning  disposition  of  miners,  resulting, 
as  already  stated,  from  breathing  the  foul  and  noxious  airs  of  the  mine. 

Until  the  year  1824  workingmen  were  forbidden  by  law  in  Great  Brit- 
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ain  from  fonning  combinations  to  strike.  In  that  year  the  coalition  act  of 
1800  was  repealed,  and  since  that  time  a  perpetual  warfare  of  strikes  has 
been  waged  between  capital  and  labor.  Not  a  single  year  ever  passed, 
before  the  principle  of  arbitration  and  conciliation  was  adopted  for  settlinf^ 
wages  disputes,  that  did  not  witness  some  great  conflict  in  which  thou- 
sands of  laborers  were  engaged  on  a  strike  over  the  adjustment  of  wages, 
and  the  majority  of  these  strikes  have  been  attended  by  lawlessness  when 
new  men  were  brought  to  supplant  the  strikers,  and  this,  too,  in  a  country 
so  densely  populated,  so  full  of  soldiers  and  police  as  England:  During 
the  miners'  strike  in  the  Stafibrshire  collieries  in  1864,  when  many  of  the 
strikers,  having  become  convinced  of  the  folly  of  further  resistance,  re- 
sumed work,  they  were  met  in  the  morning  by  the  bolder  spirits  who 
still  held  out,  and  denounced  as  blacklegs.  In  some  cases  rough  hand 
grenades  were  thrown  into  the  houses  of  those  who  had  resumed  work  at 
the  reduction,  and  two  troops  of  lanciers,  headed  by  the  lord  lieutenant 
of  the  county,  had  to  be  called  out  to  aid  the  local  police  in  preserving 
the  peace.  ^ 

Many  a  long  and  disastrous  conflict  might  have  been  avoided  if  repre- 
sentative men  of  both  parties  had  met  and  discussed  the  situation  before 
the  strike  was  inaugurated.  This  plan  is  seldom  followed.  Meetings  fre^ 
quently  occur  during  the  prevalence  of  a  strike  for  the  purpose  of  arriving 
at  an  amicable  adjustment  of  difficulties,  but  all  such  meetings  fail  of  any 
good  results,  ending  in  wrangling  and  bickerings.  The  blood  is  now  up, 
and  it  is  a  question  of  victory  with  both.  A  better  plan  than  meeting  in  ad- 
vance, undone  which  has  been  attended  with  the  most  gratifying  success 
in  Great  Britain,  among  the  various  industries,  is  the  establishment  of 
boards  of  conciliation  and  arbitration.  A  late  trades  union  conference 
in  London,  representing  700,000  workingmen,  solemnly  resolved  that  in 
the  future  recourse  would  in  no  case  be  had  to  a  strike,  but  all  wages  or 
other  trade  disputes  should,  as  they  arise,  be  referred  to  a  joint  delega- 
tion of  employers  and  employed,  presided  over  by  an  umpire. 

The  manner  in  which  these  boards  of  conciliation  and  arbitration  orig- 
inated in  Great  Britain,  and  the  happy  results  which  have  followed  from 
their  inauguration,  were  well  described  by  Mr.  Mundella,  one  of  their 
founders,  himself  originally  a  workingman,  though  now  one  of  the  largest 
employers  of  labor  in  England,  in  his  speech  delivered  in  New  York  a  few 
years  ago.  Since  Mr.  Mundella's  speech  was  delivered,  the  principle  and 
practice  of  arbitration  for  the  adjustment  of  wages  disputes  have  grown 
in  public  favor  in  Great  Britain,  and  Parliament  has  passed  a  law  for  the 
encouragement  of  the  principle.  I  copy  the  following  extract  from  Mr. 
Mundella's  speech : 
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"  Ten  years  ago,  in  the  town  in  which  I  reside,  and  in  the  trade  with  which  I  am  con- 
nected, we  had  the  third  strike  in  one  year.    This  last  one  had  continued  for  eleven  weeks. 
A  few  of  ns  were  heartily  sick  of  this  state  of  things,  and  we  resolved  to  try  if  some 
means  could  not  be  devised,  not  only  to  put  an  end  to  the  strike,  but  to  prevent  irs  re- 
currence in  the  future.    We  had  a  fearfal  history  of  conflict  to  increase  our  difficulties. 
W^  had  old  hatreds,  old  fueds,  dating  from  the  beginning  of  the  century.    The  neighbor- 
hood was  one  proverbial  for  its  qnarrels  between  capital  and  labor.    When  machinery 
was  introduced  to  aid  labor,  labor  rebelled.    Frame-breaking  was  the  order  of  the  day, 
and  arose  to  such  a  disastrous  height  that  Parliament  passed  a  law  making  the  destruc- 
tion punishable  with  death    The  death  p  nalty  was  inflicted  on  six  men  at  one  time  for 
frame-breaking,  in  my  town.    Strikes  had  continued  all  along  until  1859.    We  called  the 
workingmen  together,  or  their  representatives  rather,  and  we  said  to  them,  '  You  are  all 
wasting  your  funds  in  flghtiog  against  us ;  when  you  should  be  making  money  you  are 
squandering  it,  and  when  the  time  conies  that  your  labor  is  not  in  demand  your  em- 
ployers will  take  that  opportunity  to  oppress  yon.'    We  agreed  to  form  a  board  of  ar- 
bitration and  conciliation,  and  we  discussed  the  question  for  three  days,  with  a  great 
deal  of  mutual  hostility,  and  a  great  deal  of  strangeness  of  feeling  to  find  ourselves  in 
the  same  room  with  the  leaders  of  the  trades  unions.    However,  some  of  us  were  reso- 
lute and  carried  it.    We  constituted  a  council,  to  consist  equally  of  employers  and  em- 
ployed.   The  trades  unions  were  to  elect  seven  members  by  universal  suffrage  in  their 
bodies,  and  the  manufacturers  tlieir  seven  in  the  same  way.    These  gentlemen  were  to 
meet  in  some  public  room — the  room  of  the  chamber  of  commerce,  indeed,  it  was — and 
around  a  common  table,  and  meet  not  only  when  there  were  disputes,  but  to  prevent  dis- 
putes, i>eriodical1y,  not  less  than  once  a  quarter,  and  discuss  questions  of  labor,  all  in 
fiict  affecting  the  relations  of  employer  and  employed.    We  then  employed  a  committee 
of  inquiry,  two  of  each  of  our  respective  parties,  who  should  hear  privately  any  quarrel 
in  the  initiative  state,  and  if  possible  crush  the  thing  out  there.    Well,  you  may  Judge 
under  what  feelings  we  entered  the  room  the  first  time,  seven  employers  and  seven  men 
regarded  as  their  bitterest  enemies.    However,  courtesy  and  kindness  begat  a  reciprocal 
feeling,  and  we  commenced  by  electing  a  president.    I  was  elected  the  first  president, 
and  we  elected  a  workingman  vice-president  in  order  that  we  might  not  be  outdone  in 
courtesy  by  the  workingmen.    I  have  sat  for  ten  years  at  the  head  of  that  table,  and 
that  same  workingman  as  vice-president  has  sat  at  the  other  end.    We  elected  a  secre- 
tary from  each  party,  and  we  have  kept  a  record  of  our  proceedings  from  that  day  to 
this.    We  have  had  some  very  tough  arguments  and  difficult  times  to  pass  through,  a 
great  deal  of  what  workingmen  in  England  call  *  jaw.'    However,  it  is  a  great  deal  bet- 
ter than  those  long  struggles  and  bitter  animosities  that  used  to  exist  betweei)  us.    We 
have  never  lost  one  day's  labor  from  that  day  to  this.    The  change  that  has  come  over 
the  spirit  of  the  neighborhood  is  remarked  throughout  England ;  and,  thank  God,  the 
hatchet  is  so  buried  that  if  dug  up  to-morrow  it  would  be  teo  rusty  and  rotten  to  be 
used.    Well,  we  continued  patiently  on  our  way  with  our  experiment.    Some  of  the  em- 
ployers of  the  other  towns  would  not  have  any  thing  to  do  with  it.    *  What,'  they  said, 
'  sit  dovpi  with  the  trades  union  leaders  I    Never,  never.'    However,  we  told  them  that 
the  trades  union  leaders  had  enlightened  ns  on  some  questions,  and  on  some  we  had  en- 
lightened them.    Qradually  they  fell  in  until  all  the  unions  and  all  the  employers  are 
in,  and  we  are  all  homogeneous.    If  we  are  in  a  particularly  tight  place — a  difficulty 
which  we  can  not  settle — ^both  parties  agree  upon  an  impartial  umpire,  whose  decision 
is  final.    This  has  only  occurred  once  with  us,  when  a  reduction  of  wages  was  deemed 
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absolately  necessary  and  jnst  by  the  manufacturers,  and  the  unions  would  only 
t^  half  the  reduction.    An  umpire  was  called  in,  and  he  split  the  difference  between  us. 
What  happened  ?    One  section  of  one  union  said :  *  We  will  not  stand  it;  we  will  strike.' 
They  tried  to  get  the  other  men  to  strike.     *  What,'  they  said  *  call  in  an  umpire  and  not 
abide  bis  decision !'  and  the  result  was  the  workmen  kept  faith,  and  every  man  went 
back  to  his  work.    Finding  our  system  worked  so  well,  other  trades  followed  our  exam- 
ple.   The  first  was  the  lace  trade,  and  they  have  ha<l  no  strike  since.    Then  the  Stafford- 
shire potteries,  and  they  report  enthusiastically  of  it.    Last  of  aU,  after  eleven  months 
of  a  terrible  strike  amoug  the  iron-workors,  which  reduced  the  people  until  they  were 
without  bods  or  furniture,  sleeping  on  straw,  their  children  bare-foot,  the  women  having 
sold  the  children's  shoes  to  got  bread  to  maintain  the  sti'ike,  all  on  the  verge  of  starva- 
tion, thr(>ugh  the  warm,  earnest  advocacy  of  a  good  Quaker  friend  they  adopted  the 
same  thing.    What  happened  ?    They  have  worked  without  a  day's  cessation  from  then 
to  this  time.    Once  since  they  had  occasion  to  call  in  Judge  Eckel  as  an  umpire,  and 
after  he  got  to  them,  concluded  they  could  settle  their  dispute  amicably  among  them- 
selves, and  did  so  without  hiSi  intervention.    Again,  my  friend  Mr.  Hughes  was  called 
upon  to  act  as  umpire  in  a  question  of  vital  interest  to  the  whole  Cleveland  district. 
The  second  day  of  the  argument  before  him  both  parties  were  reasonable.    In  half  an 
hour  then  all  was  settled  ;  they  had  agreed  upon  the  rat^s  of  wages  for  the  succeeding 
year.    In  the  building  trades — the  cariienters  and  builders — of  which  Mr.  Garth  is  the 
head,  there  are  more  than  twenty  boards  of  arbitration  at  work  in  the  different  towns  of 
England.    In  some  there  is  a  composite  board  of  plumbers,  stone-masons,  carpenteiSy 
etc.,  who  sit  down  together  once  a  quarter  or  once  a  month,  and  by  talking  things  over 
like  men  and  Christains,  with  a  kindly  feeling  toward  each  other,  they  arrive  at  a 
proper  mlution  of  all  their  difficulties.    And  now,  gentlemen,  I  have  explained  to  yon 
what  this  is,  and  it  is  very  simple,  and  something  which  can  be  introduced  every  where. 
What  can  be  done  in  old  England  can  be  done  in  New  England,  and  what  can  be  done 
in  either  can  be  done  in  the  iron  and  coal  districts  of  Pennsylvania,  or  any  where  else." 

The  national  union  of  operative  boot  and  shoe  riveters  and  finishers, 
of  Stafiord,  England,  have,  in  conjunction  with  their  employers,  recently 
adopted  the  system  of  arbitration  in  the  settlement  of  trade  disputes. 
The  list  of  officers  is  as  follows:  President,  an  employer;  Vice-President, 
a  workman  ;  Board,  six  employers  and  six  workmen ;  Reserve  members, 
to  be  summoned  in -absence  of  others,  two  employers  and  two  workmen; 
Referee,  an  outsider;  treasurer,  an  employer ;  Committee  of  Inquiry,  two 
employers  and  two  workmen;  Secretary,  a  workman. 

The  following  are  the  rules  of  the  Board : 

1.  That  a  Board  of  Trade  be  formed,  to  be  styled  "The  Board  of  Arbitration  for  the 
Boot  and  Shoe  Trade  of  Statford." 

2.  That  the  object  of  the  said  Board  shall  be  to  arbitrate  on  any  questions  that  may 
be  referred  to  it  from  time  to  time,  by  the  employers  or  workmen,  and  by  conciliatory 
means  to  interpose  its  influence  to  put  an  end  to  any  disputes  that  may  arise.    ^■ 

3.  That  the  Board  be  constituted  as  follows ;  Six  manufacturers  and  six  4rorknien, 
and  a  reserve  of  two  on  each  side.  Tliree  manufacturers  and  three  workmcw  to  form  a 
quorum.  The  manufacturers  to  be  elected  by  a  meeting  of  their  own  bo<i^r  The  whole 
of  the  Board  to  serve  for  one  year,  and  be  eligible  for  reelection.  The,jp|ew  Board  to  be 
elected  in  the  month  of  January  each  year. 
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4.  That  the  Board  shall  meet  for  the  transaction  of  business  quarterly,  viz.,  in  the 
first  week  of  the  months  of  January,  April,  JnJy,  and  October,  the  secretary  to  furnish 
the  members  of  the  Board,  seven  days  prior  to  the  meeting,  with  the  detail  of  the  busi- 
ness to  be  transacted. 

5.  That  all  complaints  submitted  to  the  Board  for  their  investigation  be  embodied  in 
writing,  stating,  as  clearly  as  possible,  the  nature  of  the  grievances  complained  of,  such 
statements  to  be  sent  to  the  secretary  at  least  fourteen  days  pricfr  to  the  Board  meeting ; 
and  that  in  case  of  votes  being  equal,  ai)peal  bliall  be  made  to  the  referee,  whose  deci- 
sion shall  be  final  and  binding. 

6.  That  no  member  speak  more  than  once  on  any  one  subject,  and  that  his  speech  be 
limited  to  five  minutes. 

7.  If  at  any  meeting  of  the  Board  the  number  of  employers  and  workmen  is  unequal, 
all  shall  have  the  right  of  fully  entering  int-o  the  discussion  of  any  matters  brought  be- 
fore them,  but  only  an  equal  number  of  each  shall  vot«.  The  withdrawal  of  the  mem- 
bers of  whichever  body  may  be  in  excess  shall  be  by  ballot. 

8.  That  any  expenses  incurred  by  the  Board  be  borne  equally  by  the  employers  and 
workmen. 

9.  It  is  agreed  that  in  case  of  any  dispute  work  shall  be  continued,  and  paid  for  as 
previously,  until  the  decision  of  the  Board  is  arrived  at;  but  should  any  new  class  of 
work  be  introduced  upon  which  a  dispute  shall  arise,  it  shall  be  referred  to  the  commit- 
tee of  Inquiry,  whose  decision  shall  be  binding  until  the  next  quarterly  meeting. 

10.  That  no  alteration  or  addition  be  made  to  these  rules  except  at  a  quarterly  meet- 
ing, or  at  a  special  meeting  convened  for  that  purpose.  Notice  of  any  proposed  altera- 
tion shall  be  given,  in  writing,  one  month  previous  to  such  meeting. 

The  following  additional  testimony  on  the  value  of  arbitration  and 
conciliation  boards  is  taken  from  the  recent  work  of  Dr.  Edward  Young, 
Chief  of  the  United  States  Bureau  of  Statistics,  entitled  "  Labor  in  Eu- 
rope and  America '' : 

Trades-unionism  in  England  is  an  established  fact,  and  a  power  which,  although  many 
politicians  try  to  shirk  or  avoid,  it  is  best  to  openly  admit.  The  unprejudiced  observer 
must  allow  that  in  England  trades  unions  have  raised  workingmen  morally  and  intellect- 
nally,  and  have  taught  them  a  higher  sense  of  their  responsibilities.  They  have  increased 
the  prices  and  shortened  the  hours  of  labor;  have  educated  workingmen  to  a  knowledge 
of  their  common  interest  and  common  duty,  and  in  every  sense  have  raised  the  character 
of  English  workmen.  Judge  Rupert  Kettle,  in  his  work  on  '*  Strikes,"  says,  respecting 
the  trades  anions :  "  They  have  promoted  free  tliought  and  free  action  among  the  hand- 
working  classes,  and,  moreover,  have  taught  them  to  respect  the  law,  and  rely  upon  moral 
means  for  obtaining  what  they  believe  to  be  right.  We  have  now  no  bloodshed,  no  riot- 
ing; scarcely  an  angry  word  in  the  bitterest  and  most  protracted  strikes.  Although  we 
owe  this  salutary  change  partly  to  the  improved  education  and  the  higher  moral  tone 
among  the  laboring  class,  we  owe  it  much  more  to  the  direct  and  immediate  influence  of 
trades  unions.^'  The  British  Quarterly  Review  says :  **  It  appears  pretty  clear  that  union- 
ism, by  its  influence,  has,  by  slow  degrees,  altered  for  the  better  the  condition  and  cir- 
enmatances  of  British  workmen.*'    »•»##»#»##» 

The  trades  unions,  acting  under  the  old  ban  of  illegality,  have  raised  the  wages  and 
shortened  the  hoars  of  labor  in  England.  This,  however,  has  been  done  too  often  st 
the  loss  of  friendly  feeling,  comfort,  and  confidence  between  employer  and  4tiiiplo]f«d* 
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Strikes  are  a  barbarous  means  of  a^justiug  disputes,  and  mach  snffering  and  misery 
have  thereby  ensned  to  the  men.  The  system  of  arbitration  in  disputes  between  em- 
ployer and  employed  has,  however,  been  inaugurated  with  great  success.  Arbitration 
was  first  proposed  and  carried  out  by  Mr.  Rupert  Kettle,  an  eminent  barrister,  now  Judge 
of  the  Worcester  county  court.  For  ten  years  Judge  Kettle  has  devoted  bis  time  to  this 
subject,  and  has  mediated  with  great  success  in  many  large  disputes  between  masters 
and  men  in  every  part  of  Englaud.  Judge  Kcttle^s  services  (for  which  he  will  accept  no 
remuneration)  are  well  known  and  appiociated  by  the  workingmen,  and  whenever  his 
decision  has  been  against  their  claims  they  have  accepted  it  loyally  and  thoronghly. 
Arbitration  is  now  a  principal  platform  of  many  of  the  leading  trades  unions.  At  the 
last  annual  conference  of  the  Natioi^al  Association  of  Minors  the  following  resolution  was 
carried:  "  That  the  miners  of  the  various  districts  in  the  association  do  all  in  their  power 
to  make  arrangements  with  the  employers  to  form  boards  of  conciliation  and  arbitratioD, 
by  which  any  disputes  that  may  arise  between  l>oth  parties  might  be  amicably  settled 
without  having  recourse  to  the  barbarous  course  of  lock-outs.^'  The  system  of  trade 
arbitrations  is,  in  fact,  now  nearly  a  national  one,  and  Judge  Kettle  has  also  the  satisfa*)- 
tion  of  seeing  it  accex)ted  in  a  great  number  of  industries  in  France,  where  his  system 
was  highly  commended  by  the  Comte  de  Paris  in  his  book  on  the  labor  question ;  and  in 
Germany,  since  its  advocacy  by  the  great  social  economist,  Schultze  Delitch,  and  the  well- 
known  Republican,  Dr.  Bertram. 

The  leaders  of  the  trades  unions  in  England  have  now,  indeed,  great  power.  Of  Hal- 
liday,  Burt,  McDonald,  and  especially  of  Joseph  Arch,  it  may  be  said,  in  the  words  of  the 
Gaul  Liscus  to  CsBsar,  '*  There  are  some  whose  influence  with  the  people  is  very  grettt, 
who,  although  private  men,  have  more  power  than  the  magistrates  themselves.'' 

The  miners  and  mine  owners  of  Great  Britain  were  more  reluctant  in 
adopting  arbitration  for  the  adjustment  of  wages  disputes  than  the  other 
trade  associations  and  their  employers. 

A  large  number  of  wages  disputes,  however,  have,  of  late  years,  been 
amicably  adjusted  by  means  of  arbitration,  and  the  principle  is  rapidly 
commending  itself  to  colliery  owners  and  miners  throughout  every  min- 
ing district  of  the  United  Kingdom.  In  the  fall  of  1874,  during  the 
prevalence  of  a  strike  in  the  West  Yorkshire  coal-field,  the  miners'  agents 
called  upon  the  colliery  proprietors,  at  one  of  their  meetings  held  in 
Leeds,  and  stated  that  the  miners  had  agreed  to  submit  the  questions  in 
dispute  to  the  decision  of  a  board  of  arbitration,  and  were  willing  to  re- 
sume work  at  once  upon  the  old  terms  as  to  wages.  The  mine  owners 
agreed  to  this  proposition,  and  a  joint  committee  of  miners  and  mine 
owners  met  and  decided  upon  the  plan  of  adjustment  by  the  adoption  of 
the  following  resolution  : 

That  the  miners  having,  through  their  representatives  and  referees,  agreed  to  a  gen- 
eral arbitration  of  the  question,  each  side  being  at  liberty  to  lay  down  its  own  basis  be- 
fore the  arbitrators,  this  being  accepted  by  the  coal-owners,  and  that  Mr.  Shaw,  of 
Leeds,  barrister,  and  Mr.  Cochrane,  of  Newcastle-on-Tyne,  coal-owners,  be  appointed 
referees  on  the  part  of  coal-owners ;  and  Mr.  Lloyd  Jones  (one  of  the  referees  appointed 
by  the  miners)  having  given  an  assurance  that  the  arbitration  could  be  completed  within 
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a  fortnight,  the  men  be  allowed  to  resume  work  immediately  upon  the  old  terms  as  to 
wages,  but  if  the  award  be  not  made  within  a  fortnight,  to  take  effect  from  that  date. 

A  decision  affecting  60,000  miners  in  the  Durham  coal  field  was  at  the 
same  time  reached,  and  thus  were  two  great  strikes  brought  to  a  close  by 
friendly  intercourse,  which  otherwise  would  have  taken  many  weeks  or 
months  of  enforced  idleness  to  have  settled.  During  the  month  of  June 
of  the  present  year  the  miners  of  Durham,  by  a  vote  of  20,000  to  16,000, 
decided  to  submit  the  question  of  a  wages  dispute  to  the  decision  of  a 
board  of  arbitration,  and  another  long  and  disastrous  strike  was  thus 
avoided. 

ARBITRATION  IN   PENNSYLVANIA. 

The  speech  of  Mr.  Mundella,  heretofore  alluded  to,  attracted  a  great 
deal  of  attention  at  the  time  it  was  delivered  in  New  York  city,  and  at  a 
subsequent  meeting  of  the  American  Social  Science  Association,  held  in 
Philadelphia,  the  question  of  arbitration  was  ably  discussed  in  a  paper 
by  Eckley  B.  Cox,  one  of  the  leading  coal-mining  operators  in  the  an- 
thracite coal  fields  of  Pennsylvania.  In  the  spring  of  1871  the  miners 
and  mining  operators  of  the  Schuylkill  county  coal  fields  agreed  to  submit 
the  question  of  a  wages  dispute  to  the  decision  of  a  board  of  arbitration. 
The  manner  by  which  the  dispute  was  submitted  to  the  umpire  was  in 
the  following  form  : 

Articles  of  agreement  made  and  emtered  into  hetxveen  the  Anthracite  Board  of  Trade  and  ike 
Minenf  and  Laharert^  Benevolent  Association  ontheWth  day  of  May,  1871. 

We  agree  to  snbmit  for  the  decision  of  the  umpire,  Judge  Elwell,  the  qnestiou  of 
wagee  for  SchnylkiU  county  for  the  year  1871,  as  follows: 

First,  The  operators'  proposition,  as  made  in  Philadelphia,  namely :  Basis  at  (2.50  at 
Port  Carbon,  with  outside  wages  at  $9  per  week ;  inside  wages  $10  per  week ;  miners  by 
day's  work  $12  i>er  week;  contract  work  to  be  reduced  16^  per  cent,  from  present  rates. 
The  advance  or  decline  of  wages  to  1  per  cent,  for  every  3  cents  advance  or  decline  in 
the  price  of  coal  to  be  graded  in  the  new  prices  thus  formed.  Wages  not  to  be  less  than 
would  be  paid  with  coal  at  $2  at  Port  Carbon. 

Seoomd,  The  Miners'  and  Laborers'  Benevolent  Association's  proposition :  $3  at  Port 
Carbon  as  a  minimum,  with  wages  as  last  year  at  that  Tate,  namely :  outside  wages  at 
$11  per  week ;  inside  wages  $12  per  week ;  miners  by  day's  work  $14  per  week ;  advance 
to  be  1  per  cent,  for  every  3  cents  advance  on  the  price  of  coal. 

We  agree  to  the  reference  of  the  above  proposition  under  the  following  conditions  and 
terms: 

Ist.  Each  side  to  submit  their  proposition,  with  argument  thereon  in  writing,  to  an 
umpire. 

2d.  Men  to  resume  work  at  all  the  collieries  immediately,  the  wages  to  be  paid  in  ao- 
cordanoe  with  the  decision  of  the  umpire. 

3d.  Prices  shall  be  obtained  from  a  list  of  all  operators  shipping  over  20,000  tons  of 
coal  in  1870.  Five  operators  shall  be  chosen  from  this  list,  by  lot,  on  the  10th  day  of 
each  month  (if  Sunday,  then  the  preceding  day),  by  four  persons,  two  io  be  chosen  by 
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the  Anthracite  Board  of  Trade,  and  two  by  the  Miners'  and  Laborers'  Benerolent  Asso- 
ciation. The  operators  so  chosen  shall  forward  to  each  side  of  the  committee  chosen  as 
above,  on  or  before  the  15th  day  of  the  month,  a  statement  of  the  average  of  all  sales  of 
coal  for  the  thirty  days  preceding,  calcnlat>ed  at  Port  Carbon.  They  ^the  committee) 
shall  meet  on  the  15th  of  the  month  (or,  if  Sunday,  then  the  i^recediug  day),  and  an- 
nounce by  circular  the  average  obtained  from  the  statemente  so  presented,  and  the 
wages  for  the  current  mouth  shall  be  based  upon  the  average  so  obtained.  For  the 
month  of  May  the  operators  to  furnish  prices  shall  be  chosen  on  the  20th  inst.,  and  the 
prices  shall  be  furnished  and  announced  on  the  25th  inst. 

Fourth.    Provision  is  hereby  made  for  future  arbitration  in  the  following  manner : 

1st.  All  questions  of  disagreement  in  any  district,  excepting  wages,  which  can  not  be 
settled  by  the  parties  directly  interested,  shall  be  referred  to  a  district  board  of  arbitra- 
tion, to  consist  of  three  members  on  each  side,  with  power,  in  case  of  disagreement,  to 
select  an  umpire,  whose  decision  shall  be  final.  No  colliery  or  district  to  stop  work 
pending  such  arbitration. 

2d.  If  any  question  arises  involving  the  whole  county,  a  bofird  of  arbitration  shall  be 
chosen,  consisting  of  five  members  on  each  side,  with  the  same  rights  and  duties  as  dia- 
trict  boards. 

Signed,  on  behalf  of  the  parties  hereto. 

Chabubs  M.  Hux, 
Secretary  pro  tern*  A.  B.  qf  T. 

William  Kendrick, 

PreHdeniJ.  B.ofT. 

Gboroe  Corbbtt, 
Secretary  Schuylkill  Co,  Ex,  Board,  M,  and  L,  B.  An, 

John  W.  Morgan, 
President  pro  tern,  Schuylkill  Co,  M,  and  L,  B,  Am* 

John  P.  Francis, 
Thomas  I^eonard, 
Michael  Lawlor, 

CommittM, 
decision  op  the  umpire  on  the  question  op  wages. 

The  umpire  mutually  chosen  by  tho  Anthracite  Board  of  Trade  of  the  one  part,  and 
the  Miners'  and  Laborers'  Benevolent  Association  of  the  other  part,  to  decide  the  quea- 
tion  of  wages  now  at  issue  before  them,  having  received  and  fully  considered  the  written 
propositions  and  arguments  of  the  parties,  has  decided  and  established  the  basis  and 
rates  of  wages  below  mentioned,  as  in  his  judgment  just  both  to  the  operators  and  to 
the  men  in  their  employ,  viz: 

Basis,  $2.75  at  Port  Carbon. 

Miners  by  day's  work $13  00  per  week. 

Inside  Iiborers 11  00     "         " 

Outside  laborers 10  00    "        ^v. 

Contract  work  to  be  reduced  10  per  cent,  upon  the  prices  paid  under  the  $3  basis  of 

■* 

1869.    Wages  to  be  advanced  1  per  cent,  for  every  3  cents  advance  in  the  price  of  coai  at 

Port  Carbon  above  $2.75  per  ton,  and  to  decline  at  the  same  rate  when  coal  is  be^ow 

that  price  down  to  $2.25  per  ton. 

The  articles  of  agreement  under  which  the  submission  was  made,  together  with  the 

agreements  and  statemente  of  the  parties  laid  before  me,  are  hereto  attached. 

William  Elwkll,  Umpire, 
POTTSVILLE,  May  17, 1871. 
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This  decision  was  accepted  by  the  parties  in  interest,  the  miners  at 
once  resuming  work,  and  it  was  believed  that  a  long  era  of  peace  had  at 
last  dawned  upon  that  troubled  coal  region.  Work  continued  without 
interruption  till  the  following  September,  when  the  outside  laborers 
of  the  Thomas  Coal  Company  made  a  demand  for  an  advance  of  wages 
corresponding  to  the  basis  of  the  preceding  year.  This  demand  was  a 
flagrant  violation  of  the  award  of  the  umpire,  and  was  without  the 
shadow  of  excuse,  yet  the  coal  company  immediately  acceded  to  it,  and 
it  was  soon  followed  by  similar  demands  at  other  mines.  The  more  hon- 
orable portion  of  the  workmen  of  the  county  deplored  the  want  of  faith 
on  the  part  of  their  fellows,  but  the  violation  of  the  contract  produced 
such  a  feeling  against  the  miners  that  no  further  attempt  has  since  been 
made  to  adjust  a  wages  dispute  in  the  anthracite  coal  region  by  arbi-  . 
tration. 

The  plan  by  which  wages  were  adjusted  in  this  coal  field  after  the 
failure  by  arbitration  was  the  result  of  a  joint  meeting  of  a  committee 
of  the  miners  and  mine  operators  held  in  Pottsville,  on  the  6th  of  Janu- 
ary, 1872,  This  committee,  consisting  of  members  of  the  Anthracite 
Board  of  Trade  and  Workingmen's  Benevolent  Association,  settled  on 
the  following  basis  and  scale  of  prices  for  the  year  1872  : 

Plrti.  Wages  to  be  fixed  on  a  basis  of  |2.50  per  ton  for  coal  at  Port  Carbon,  with 
outside  labor  at  $10  per  week;  inside  labor,  811  per  week;  miners,  by  day's  work,  $13 
per  week,  and  contract  work  at  a  reduction  of  8^  per  cent,  below  the  basis  price  at 
12.75  for  1871. 

Seoand,  All  advance  and  decline  to  be  at  the  rate  of  one  (1)  per  cent,  for  every  three 
(3)  cents  advance  or  decline  in  the  price  of  coal,  with  the  understanding  that  when  coal 
reaches  $2.75  and  upward,  the  wages  shall  be  the  same  as  at  the  same  prices  of  coal  In 
1871 :  Providedj  That  wages  shall  not  be  less  than  the  $2.50  basis  price  for  more  than  two 
months  out  of  the  year,  and  that  those  two  months  shall  be  between  the  first  of  Aphl 
and  December  31,  and  that  in  tliose  two  mouths  the  wages  shall  not  be  less  than  at  a 
$2.25  rate. 

Third.  Prices  shall  be  obtained  from  a  list  of  all  collieries  shipping  over  the  Philadel- 
phia and  Beading  Railroad  over  thirty  thousand  (30,000)  tons  in  1871,  and  none  shall  be 
chosen  a  second  time  until  the  list  is  exhausted.  Five  operators  shaU  be  chosen  by  lot, 
from  this  list,  on  the  first  day  of  each  month  (if  Sunday,  then  the  day  preceding),  by 
four  persons,  two  to  be  chosen  by  the  Anthacite  Board  of  Trade,  and  two  by  the  Miners' 
and  Laborers'  Benevolent  Association.  The  operators  so  chosen  shall  be  required  to  for- 
ward to  each  side  of  the  committee  chosen  as  above,  on  or  before  the  tenth  of  the  month, 
a  statement  of  the  average  of  all  sales  of  coal  (excepting  pea  coal)  for  the  preceding 
month,  calculated  at  Port  Carbon.  The  committee  nhall  meet  on  the  tenth  of  the  month 
(or  if  Sunday,  then  the  day  pn^ceding),  and  announce  by  circular  the  average  obtained 
from  the  statements  so  presented,  and  the  wages  for  the  current  month  shall  be  based 
upon  the  average  so  obtained.  For  the  mouth  of  January  it  is  agreed  that  wages  shall 
be  paid  on  the  $2.50  basis. 
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Signed  at  Pottsville,  Pennsylvayia,  on  the  sixth  day  of  January,  1872,  on  behalf  of 
the  parties  hereto. 

Wm.  Kendrick,  John  J.  Wiluamb, 

J.  K.  SiGFRiBD,  James  Rtan,  Jr., 

Geo.  W.  Cole,  Wm.  J.  M'Carty, 

J.  L.  NuTTiNO,  Michael  Farrkll, 

Charles  M.  Hill,  Jr.,  John  H.  Dodsworth, 

For  ike  Anthracite  Board  of  Trade,  For  the  Miners'  and  Laborers*  Benev,  Asso&n. 

This  agreement  was  faithfully  adhered  to  by  both  parties,  and  was 
ratified  at  the  January  meeting  in  1873.  On  the  following  January,  how- 
ever, the  operators'  committee  having  proposed  a  reduction  of  20  per 
cent,  on  the  basis,  the  miners'  committee  promptly  refused  to  accept  it, 
and  a  five  months'  strike  followed,  the  miners  finally  yielding  to  the 
'proposition  and  resuming  work  under  it.  This  plan  of  adjusting  wages 
still  prevails  in  the  anthracite  regions.  The  following  scale  of  prices 
now  rules  :  When  coal  is  worth  $2,50  at  Port  Carbon,  the  point  where 
the  trains  are  made  up  as  the  cars  come  from  the  mines,  first-class  inside 
laborers  about  the  mines  get  $1.50  per  day,  and  second-class  laborers  $1.35 
per  day.  Inside  laborers  not  employed  in  digging  coal  get  $9  per  week- 
Miners  digging  coal  by  the  day,  and  not  by  the  ton,  get  $11  per  week, 
miners  employed  in  digging  by  the  ton  getting  40  cents  per  ton.  In  no 
case  can  wages  fall  below  these  figures.  If  coal  will  not  command'$2.50 
per  ton  at  Port  Carbon,  the  mine  owners  must  suspend  operations  at  the 
mines  until  it  will  command  it,  or  sustain  all  the  loss  themselves. 

The  sliding  scale  continues  so  arranged  that  when  coal  rises  above 
$2.50  at  Port  Carbon,  the  miners  receive  one-third  of  the  advance,  and 
when,  being  above  the  basis,  it  falls  in  price,  the  miners  sustain  one- 
ihird  of  the  fall. .  The  scale  of  prices  is  adjusted  every  three  months  by 
a  joint  committee  of  the  miners'  union  and  the  coal  exchange.  This 
plan  of  adjusting  wages  is  very  satisfactory  to  the  miners,  and  may  be 
said  to  be  now  an  uawritten  law.  The  only  possible  danger  of  a  strike 
under  it  is  when  a  change  is  proposed  in  the  basis  at  the  beginning  of  the 
year.  If,  when  a  question  of  this  nature  arises,  both  parties  would  renew 
the  effort  of  1871,  to  settle  the  dispute  by  a  board  of  arbitration,  and  the 
miners  were  possessed,  as  they  surely  are,  of  sufficient  honor  to  abide  by  .  / 
the  award  of  the  umpire,  the  question  of  strikes  in  that  great  coal  field  / 
would  be  solved.  Surely,  as  Mr.  Mundella  says,  '*  What  can  be  done  in'^. 
Old  England  can  be  done  in  New  England,  and  what  can  be  done  i  ^ 
either  can  be  done  in  the  iron  and  coal  districts  of  Pennsylvania  or  p^,^  / 
where  else." 
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ARBITBATION   IN  OHIO. 

Only  one  effort  has  been  made  to  settle  a  wages  dispute  by  arbitration 
in  Ohio,  and,  as  in  the  Pennsylvania  case,  it  resulted  in  failure,  though  the 
fault  was  not  that  of  the  miners,  but  of  one  of  the  mining  companies. 
The  operators  of  the  Tuscarawas  Valley  proposed,  at  the  beginning  of 
December,  1874,  to  reduce  the  price  of  mining  from  ninety  to  seventy 
cents  per  ton.  The  officers  of  the  Miners'  National  Association,  desirous 
of  avoiding  a  strike,  and  of  establishing  boards  of  arbitration  for  the  set- 
tlement of  wages  disputes,  proposed  that  a  joint  conference  of  the  oper- 
ators' and  miners'  representatives  be  had,  to  discuss  the  question  in  dis- 
pute. This  committee,  which  met  in  the  city  of  Akron  on  the  17th  of 
December,  unanimously  agreed  to  refer  the  dispute  to  the  decision  of  a 
board  of  arbitrators.  The  following  is  the  resolution  adopted  at  the 
meeting : 

Besolved,  That  the  present  differencee  in  prices  between  the  operators  and  miners  in 
the  Toscarawas  VaUey  be  submitted  to  a  committee  of  three  operators  and  three 
miners,  who  shaU  elect  an  umpire,  whose  decision  shall  be  final  and  binding  on  both 
parties. 

The  committee  consisted  of  Messrs.  Hanna,  Wagoner,  and  Loomis  on 
behalf  of  the  operators,  and  Messrs.  Thomson,  Pollock,  and  Graham  on 
behalf  of  the  miners.  At  the  suggestion  of  the  miners'  representatives, 
the  venerable  Judge  Andrews,  of  Cleveland,  was  chosen  umpire.  The 
matters  in  dispute  were  ably  and  fairly  discussed,  neither  party  wishing 
to  take  any  advantage.    The  decision  of  the  umpire  was  as  follows : 

The  producers  and  miners  of  coal  in  the  Tuscarawas  Valley,  having  submitted  for 
my  determination  the  price  that,  in  the  present  condition  of  the  coal  trade,  shaU  be 
paid  for  mining  coal  of  standard  thickness  in  said  Valley  (said  submission  being  made 
with  a  view  to  equalize  mining  in  said  Valley  with  mining  in  competing  districts),  and  the 
said  parties,  by  their  respective  committees,  appeared  before  me,  at  the  office  of  Rhodes 
A.  Co.,  in  the  city  of  Cleveland,  on  the  22d  day  of  December,  A.D.  1874,  and  being 
fully  heard  in  the  premises,  and  their  statements  and  the  evidence  therewith  submitted 
having  been  duly  considered  by  me,  I  do  hereby  award  as  follows,  to  wit : 

First,  That  the  producers  in  the  Tuscarawas  Valley  shall  reduce  the  price  of  powder, 
oil,  and  rent,  furnished  by  them  to  the  miners,  so  as  to  make  them  correspond  with  the 
prices  charged  for  the  same  respectively  by  producers  in  the  Mahoning  Valley. 

Second,  That  the  said  producers  in  the  Tuscarawas  VaUey  shall  pay  the  miners  for 
every  twenty-one  hundred  pounds  of  raked  coal,  such  as  is  now  given,  of  standard  thick- 
ness (that  is,  four  feet  and  over),  the  sum  of  seventy-one  cents. 

(Signed)  8.  J.  Ai^drews. 

The  above  award  was  accepted  and  subscribed  by  the  miners'  repre- 
sentatives, the  operators  pledging  themselves  to  pay  for  all  ** extras" — 
deficiency  work — on  the  basis  of  1870.    For  the  purpose  of  adjusting  the 
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prices  of  deficiency  work,  another  meeting  of  the  representatives  of  the 
operators  and  miners  of  the  valley  was  held  in  Mai^sillon  on  the  22d  of 
January  following,  the  operators  being  represented  by  Messrs.  Loomia, 
\yeaver,  Brewster,  Hanna,  Foultz,  and  Millhoif,  and  the  miners  by  Messrs. 
Kirkly,  Jacobs,  Cummock,  Trent,  Young,  Archibald,  and  Penburthy. 
The  following  schedule  of  prices  for  deficiency  work  was  agreed  to  by  this 
committee : 

1.  To  pay  five  cents  per  ton  extra  for  mining  coal  on  every  three-inch  drop  under 
four  feet. 

2.  For  taming  rooms,  two  and  a  half  to  three  dollars. 

3.  To  pay  three  dollars  for  break-throughs  any  distance  under  nine  feet,  and  over 
nine  feet  two  dollars  per  yard  for  the  whole  distance. 

4.  Wet  entries  and  wet  rooms  to  be  paid  a  fair  compensation,  and  to  be  left  to  the 
agreement  of  pit  boss  and  the  men,  and  horsebacks  to  be  paid  for  as  heretofore. 

5.  Break-throughs,  from  entry  to  entry,  fifty  cents  per  yard  less  than  entry-driving, 
for  three  yards  or  less,  and  on  the  distance  over  three  yards,  entry  price. 

6.  In  all  cases  where  the  roof  is  rotton  and  bad,  and  slate  and  dirt  come  down  unavoid- 
ably, the  man  shall  be  paid  five  cents  i)er  ton  on  the  coal  for  every  six  inches.  But 
where  the  roof  is  good  and  this  occurs  from  carelessness  or  neglect  on  part  of  miners,  no 
oompensation  shall  be  allowed.    This  to  be  determined  by  the  pit  boss. 

7.  Entry-driving  and  day-work  by  miners  to  be  reduced  in  the  same  proportion  as 
mining. 

8.  In  all  oases  where  it  is  not  necessary  for  the  producer  to  work  that  part  of  the 
mine  where  deficiency  work  occurs,  he  may  do  so,  on  application  of  the  miners,  by  special 
contract. 

9.  The  price  of  powder  to  be  four  dollars  per  keg,  and  oil  one  dollar  and  twenty-five 
cents  per  gallon ;  it  being  understood  that  the  men  shall  have  the  privilege  of  buying 
each  wherever  they  choose. 

10.  In  cases  where  house-rent  has  been  advanced  in  proportion  to  previous  advances 
in  mining,  a  corresponding  reduction  shall  be  made. 

11.  House  coal  to  miners  at  lowest  wholesale  price. 

All  the  miners  resumed  work  under  the  above  arrangement,  except 
those  of  the  Crawford  Coal  Company.  The  miners  in  the  employ  of  this 
firm  wished  to  employ  a  check-weighmaster,  a  right  given  them  by  the 
mining  law,  and  a  right  which  is  fairly  theirs  without  any  law  on  the 
subject.  The  miners  wished  to  make  no  interference  with  the  weighing 
of  the  coal  or  with  the  scales,  but  simply  wanted  to  employ  and  pay  a 
man  to  see  their  coal  fairly  weighed.  The  company  peremptorily  re- 
fused to  allow  this  to  be  done,  and  stopped  the  mine;  in  other  words, 
struck  against  the  mining  law.  This  coal  firm  urged  the  other  operators 
to  sustain  them  against  the  demand  of  the  miners,  but  they  refused  to  do 
so,  asserting  that  it  was  a  matter  with  which  they  had  no  concern,  and 
was,  moreover,  against  the  law  of  the  State.  The  superintendent  of  the 
Crawford  Coal  Company  then  told  the  miners  of  that  firm  that  if  they 
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would  withdraw  their  claim  for  a  check- weighmaster  the  company  would 
raise  the  price  of  mining  to  eighty  cents  per  ton,  being  nine  cents  ad- 
vance over  the  award  of  the  umpire.  This  proposition  the  miners  eagerly 
accepted. 

The  workmen  in  other  mines  of  the  valley,  who  had  resumed  work 
under  the  award  of  Judge  Andrews,  seeing  the  Crawford  Coal  Company 
voluntarily  raise  the  price  to  eighty  cents  per  ton,  demanded  to  be 
placed  on  the  same  footing.  The  oflScers  of  the  Miners'  Union  advised 
the  miners  to  respect  the  award  of  the  arbitration  board,  and  to  continue 
work  at  the  seventy-one  cents,  but  no  attention  was  paid  to  such  counsel. 
The  majority  of  the  miners  had  received  the  decision  of  the  board  of 
arbitration  in  a  sullen  spirit,  alleging  that  the  reduction  of  nineteen 
cents  was  uncalled  for  and  unjust.  And  when  they  saw  one  leading  coal 
company  voluntarily  disregard  an  award  in  favor  of  the  operators,  and 
advanced  wages  nine  cents  on  the  ton,  they  became  confirmed  in  this 
view.  All  the  companies  conceded  to  the  demands  of  the  miners,  and 
the  work  of  the  arbitration  board  was  thrown  to  the  winds.  The  officers 
of  the  Miners'  Union  were  roundly  berated  by  the  miners  for  not  secur- 
ing better  terms. 

AMELIORATION  OF   MINERS. 

In  former  reports  I  have  recommended  the  establishment  of  benefit 
funds  at  the  mines  in  the  interest  of  the  crippled^and  the  infirm,  and 
the  orphans  and  widows  of  miners  killed  in  the  mines;  also  the  estab- 
lishment of  nighi-fichools  and  reading-rooms.  These  are  matters  which 
properly  belong  to  the  miners  and  mine-owners,  and  in  which  both 
should  take  a  cx)mmon  interest.  All  movements  of  this  character  beget 
mutual  confidence  and  respect.  These  questions  are  discussed  at  length 
in  the  Centennial  address  of  the  Hon.  Abram  S.  Hewitt,  President  of  the 
American  Institute  of  Mining  Engineers,  delivered  in  Philadelphia 
June  20,  1876.  Though  Mr.  Hewitt's  remarks  refer  especially  to  the 
anthracite  coal  regions  of  Pennsylvania,  they  are  equally  applicable  to 
every  coal  region  in  the  Union.     I  copy  from  this  address  as  follows : 

To  ioBiire  continaoos  operations,  the  best  relations  moat  exist  between  the  corporate 
owners  and  the  laborers  in  their  employ.  It  is  notorious  that  throughout  the  coal  regions 
these  relations  have  been  of  the  most  unsatisfactory  character,  resulting,  at  often-recur- 
ring intervals,  in  strikes  and  lock-outs,  which  have  no  redeeming  feature,  but,  on  the 
contrary,  have  raised  the  price  of  coal  to  the  consumer,  have  impaired  the  dividends  of 
the  owners,  and  have  reduced  the  working  men  and  their  families  to  a  condition  of  suf- 
fering and  demoralization  appalling  to  every  well-wisher  of  his  race.  It  is'fortunate, 
therefore,  that  the  interests  of  all  classes  concur  in  the  prevention  of  these  destructive 
and  demoralizing  collisions,  and  that  the  owners  of  the  property,  for  their  own  self- 
protection,  wiU  be  driven  to  remove  the  causes  whieh  have  produced  them.    It  is  idl« 
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for  them  to  expend  their  capital  for  the  best  machinery,  for  the  highest  sldU,  for  the 
most  economical  transportation,  nnless  they  can,  at  the  same  time,  insure  a  oontinaona 
prodnction  from  a  contented  laboring  population. 

This  they  have  it  in  their  power  to  do.  If  the  same  spirit  of  sacriiice  which  has  sent 
out  our  missionaries  into  every  heathen  land  had  been  shown  in  the  coal  regions,  and  the 
same  efforts  had  been  made  to  establish  and  maintain  the  school-house,  the  church,  and, 
above  all,  the  Sunday-school,  which  have  borne  such  fruits  elsewhere  in  this  broad  land ; 
if  the  hospital  for  the  sick  and  the  comfortable  refuge  for  the  unfortunate  had  been  care- 
fully provided ;  if  reading-rooms  and  night-schools  and  rational  places  of  amusement 
had  from  the  outset  been  maintained  for  a  growing  and  restless  population,  the  coal 
regions  to-day  might  have  been  a  paradise  upou  earth  instead  of  a  disgrace  to  civiliza- 
tion. And  here  it  is  that  this  new  power  of  concentrated  management  can  exert  itself 
with  sure  and  absolute  success.  The  appropriation  of  a  few  cents  per  ton  on  the  coal 
mined  to  the  work  of  improving  the  moral  and  intellectnal  conditions  of  the  miners  and 
their  families  will,  in  a  time  incredibly  sliort,  change  the  whole  face  of  society  in  the 
coal  regions. 

To  be  effective,  however,  this  consecration  of  a  fixed  amount  on  each  ton  of  coal  sent 
to  market  must  be  as  absolute  and  final  as  that  portion  of  the  proceeds  which  is  devoted 
to  pumping  the  mines  or  driving  the  gangways.  It  must  not  come  from  grace,  but  from 
a  sense  of  duty  involved  in  the  ownership  of  property,  and  dictated  by  «  wise  regard 
for  its  preservation  and  permanent  value.  Even  if  this  percentage  were  added  to  the 
price  of  the  coal,  the  addition  would  not  be  grudged  by  the  public ;  but  in  fact  no  such 
addition  could  possibly  occur,  as  there  is  no  surer  way  of  promoting  economy  in  the 
cost  of  production  than  by  improving  the  social  condition,  the  self-respect,  and  the 
intelligence  of  those  who  are  engaged  in  the  work  of  production,  which  thus  becomes 
continuous  and  systematic.  Until  the  great  companies  thus  recognize  the  duties,  the 
responsibilities,  and  the  opportunities  for  good  which  are  offered  by  the  new  social 
development,  which  has  rendered  their  existence  a  necessity  as  weU  as  a  possibilityi 
they  must  not  complain  that  they  are  regarded  with  distrust,  and  as  enemies,  both  by 
the  public  which  consumes  their  productd,  and  by  the  working  classes  who  see  in  them 
only  grasping  employers  without  a  conscience.  What  individual  owners  could  not  do, 
it  is  easy  for  these  great  companies  to  put  in  practice ;  but  the  effort  must  be  as  earnest 
and  serious  as  is  the  business  of  producing  the  coal  and  getting  it  to  market.  The  very 
best  talent  nmst  be  secured  for  the  organization  and  management  of  the  various  agen- 
cies necessary  for  the  moral,  intellectnal,  and  social  improvement  of  the  working  classes, 
who  must  be  themselves  associated  in  the  administration  of  the  fund  created  and  ex- 
pended for  their  benefit.  Five  cents  per  ton  would  produce  an  annual  revenue  of  over 
$1,000,000  applicable  to  this  necessary  and  noble  use,  and  five  years  of  intelligent  and 
conscientious  administration  would  convert  what  in  some  regions  has  been  aptly  termed 
a  ''hell  npon  earth''  into  a  terrestrial  paradise,  which  would  be  the  pride  and  the  glory 
of  the  new  world. 

''Is  not  that  government  both  unjust  and  ungrateful,"  asks  Bir  Thomas  More,  "  that 
is  so  prodigal  of  its  favors  to  those  that  are  called  gentlemen  or  goldsmiths,  or  snoh 
others  who  are  idle,  or  live  either  by  flattery,  or  by  contriving  the  arts  of  vain  pleasure ; 
and  on  the  other  hand  takes  no  care  of  those  of  a  meaner  sort,  such  as  plowmeu,  col- 
liers, and  smiths,  without  whom  it  could  not  subsist  T 

"But  after  the  public  has  reaped  all  the  advantages  of  their  service,  and  tho^y  come 
to  be  oppressed  with  age,  sickness,  and  want,  all  their  labors  and  the  good  tney  have 
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done  are  forgotten,  and  all  the  recompense  given  them  is,  that  they  are  left  to  die  in  great 
misery.  The  richer  sort  are  often  endeavoring  to  bring  the  hire  of  laborers  lower,  not 
only  by  their  fraudulent  practices,  but  by  the  laws  which  they  procure  to  be  made  to 
this  effect,  so  that  though  it  is  a  thing  most  unjust  in  itself  to  give  such  small  rewards  to 
those  who  deserve  so  well  of  the  public,  yet  they  have  given  those  hardships  the  name 
and  color  of  justice,  by  procuring  laws  to  be  made  for  regulating  them." 

Although  I  quote  from  the  Utopia^  let  it  not  be  supposed  that  there.is  any  thing  Utopian 
or  impracticable  in  the  proposition  which  I  have  advanced.  It  seems  to  me  to  be  the  next 
great  step  to  be  taken  for  the  amelioration  of  the  condition  of  mankind.  The  law  of  diffu- 
sion which  thus  far  has  governed  the  progress  of  the  human  race  toward  a  higher  and  bet- 
ter plane  of  civilization,  has  at  length  made  an  effective  lodgment  in  the  domain  of  capital, 
whereby  it  is  rendered  capable  of  infinite  division  without  impairing,  but  in  eft'ecL  im- 
proving, the  economy  and  force  of  its  administration.  The  reproach  that  **  corportions 
have  no  souls,"  must  and  will  be  next  removed,  so  soon  as  the  beneficent  possibilities 
inherent  in  these  agencies  shall  be  generally  recognized,  and  those  who  are  called  to  the 
management  shall  see  that  because  capital  is  aggregated,  the  primary  law  on  which  all 
property  rests,  that  it  is  a  trust  to  be  administered  for  the  public  good,  loses  none  of  its 
force,  but  can,  in  reality,  only  assert  itself  in  all  its  vigor  when  concentrated  manage- 
ment is  brought  to  bear  upon  great  aggregations  of  capital.  Man  did  not  become  a 
" living  soul"  until  God  breathed  into  him  the  breath  of  life.  So  corporations  are  mere 
machines  until  they  are  inspired  by  the  associated  conscience  of  society,  to  which  they 
can  give  ready  and  efiective  expression,  and  I  look  for  this  expression  first  from  the  great 
coal  companies,  because  their  property  and  their  peculiar  organizations  make  it  easy  as 
well  as  profitable  for  them  to  put  in  practice  the  fundamental  idea,  that  a  fixed  portion 
of  the  proceeds  of  industry  should  be  invariably  devoted  to  the  social  improvement  of 
those  who  labor  directly  for  its  development. 

If  the  seed  here  dropped  should  take  root,  as  I  pray  and  believe  it  wiU,  then,  indeed, 
will  the  country  and  world  have  reason  to  rejoice  at  the  industrial  development  of  the 
last  hundred  years,  and  the  celebration  of  this  centennial  be  the  dawn  of  a  better  day 
for  the  patient  sons  of  toil,  who,  let  it  be  confessed  with  all  fraukness  and  humility, 
have  not  yet  been  endowed  with  their  fair  share  of  the  good  things  of  this  goodly 
earth. 

BENEFIT   FUNDS  IN   PENNSYLVANIA. 

The  only  instance  of  which  I  am  aware  of  any  movement  having  yet 
been  inaugurated  in  any  mining  region  of  the  Union  for  the  establish- 
ment of  benefit  funds  at  the  mines  is  that  of  the  Wilkesbarre  Coal  Com- 
pany. After  the  occurrence  of  the  Avondale  catastrophe,  this  company 
and  their  employes  established  a  benefit  relief  fund  at  the  mines.  The 
company  gave  the  yield  of  the  mines  for  one  day,  and  the  miners  each 
gave  a  day's  work,  the  amount  raised  being  $6,000.  Since  that  time  this 
fund  has  been  constantly  and  rapidly  accumulating,  every  new  miner 
giving  the  first  day's  work  to  the  fund.  The  fund  is  deposited  with  the 
coal  company,  who  pay  6  per  cent,  interest  on  the  money.  The  trustees 
are  selected  by  the  miners. 

Since  the  establishment  of  this  fund  it  has  been  changed  in  order  to 
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include  all  the  mines  owned  by  the  Philadelphia  and  Reading  Coal  and 
Iron  Company,  and  more  liberal  provision  has  been  made  for  families 
whose  heads  have  been  crippled  and  killed  in  the  mines.  The  following 
regulations  are  now  in  force  at  all  the  collieries  operated  by 'the  Phila- 
delphia and  Reading  Coal  and  Iron  Company: 

"  Should  any  person,  after  haying  been  in  the  employ  of  the  company  for  upwards  of 
one  month,  meet  with  a  fatal  accident  in  the  discharge  of  his  duty  as  a  workman,  his 
family  shall  be  entitled,  for  one  year  from  date  of  death,  to  the  following  benefits,  pro- 
vided that  no  person  entitled  to  said  benefit*  shall,  directly  or  indirectly,  engage  during 
said  time  in  the  sale  of  intoxicating  liquors: 

'*  1.  Thirty  dollars  to  be  paid  for  funeral  expenses. 

"2.  Three  dollars  per  week  to  be  paid  for  maintenance  of  widow. 

*'3.  One  dollar  per  week  to  be  paid  for  the  maintenance  of  each  orphan  child  under 
twelve  years  of  age." 

The  amount  paid  in  since  the  organization  of  the  fund  in  1869  has 
been  as  follows : 

In  1869 16,000  00 

In  1870 5,030  52 

In  1871 7,425  36 

In  1872 8,278  01 

In  1873 12,237  64 

In  1874 26,373  28 

To  October,  1875 25,901  25 

^1,246  06 
Interest  paid  by  company  to  October  1 1,971  26 

Total $93,217  31 

Amount  contributed  to  Avondale  fund,  1869 $1,000  00 

Amount  of  orders  drawn  to  October  1,  1874 40,33o  41 

Amount  of  orders  drawn  from  October  1, 1873,  to  Octo- 
ber 1, 1875 -• 25,545  14 

$66,681  55 

Balance  in  treasury  October  1, 1875 $26,335  77 

The  above  figures  show  that  the  amount  of  $66,881.65  has  been  paid 
out  in  benefit  funds  in  the  five  years  in  which  the  organization  has  been 
in  existence,  and  that  there  are,  October  1,  1875,  $26,835.77  in  the  treas- 
ury. 

In  addition  to  the  amount  of  good  done  to  hundreds  of  families  by  the 
operation  of  the  above  fund,  its  existenoe  can  not  otherwise  than  result 
in  a  kindlier  feeling  between  the  miners  and  operators.  When  an  ac- 
cident occurs  in  many  districts  causing  loss  of  life  or  serious  personal 
injury  to  miners,  at  the  same  time  destroying  mining  property,  the 
miners  of  many  districts  aflBrm  that  the  first  question  the  mine-owner 
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or  his  superintendent  asks,  on  hearing  of  the  accident,  is,  "Are  the 
mules  safe?"  and  they  declare  that  mine-owners  care  more  for  the  safety 
of  a  mule  than  a  miner's  life. 

Many  organizations  of  similar  purport  exist  in  the  mining  districts  of 
Great  Britain,  but  the  oldest  and  the  best  associations  of  this  character 
are  the  miners'  unions  of  Germany.  These  unions  date  back  to  the 
thirteenth  century.  They  are  now  spread  over  every  country  of  contin- 
ental Europe,  and  they  receive  corporate  rights  from  government.  In 
the  miners'  unions  of  Prussia,  when  a  miner  is  injured  by  accident  at  the 
mines,  or  is  overtaken  by  disease  from  natural  causes,  he  receives  assist- 
ance from  the  fund  of  the  union  during  the  whole  time  he  is  laid  off 
work ;  also  medical  attendance  free  of  cost,  and  should  he  die  the  union 
pays  the  funeral  expenses.  When  a  miner  is  so  seriously  hurt  or  crippled 
as  to  prevent  him  from  further  pursuit  of  his  calling,  or  when  he  has 
become  too  feeble  by  disease  or  by  age  for  work,  he  draws  a  life  pension 
out  of  the  union  fund;  and  after  his  death  his  widow  receives  a  monthly 
pension  till  she  marries  again,  and  all  his  children  receive  pecuniary 
assistance  until  they  arrive  at  the  age  of  fourteen  years. 

There  are  two  classes  of  members  in  these  associations — permanent 
members  and  temporary  members.  The  latter  only  possess  personal 
rights,  while  the  former,  after  five  years'  membership,  have  their  rights 
extended  to  all  their  family.  Members  forfeit  their  rights  in  the  union 
when  they  refuse  to  pay  their  regular  contribution,  or  when  they  leave 
the  mine  without  permission.  The  contribution  fees  are  equal  to  3^  per 
cent,  of  the  mine  earnings  of  each  member.  The  mine  owners  are  also 
required  to  pay  1  per  cent,  of  the  yield  of  the  mines.  The  funds  are 
under  the  control  of  the  government  inspectors  of  mines,  who  are  made 
responsible  for  defalcations,  and  are  charged  with  seeing  that  the  mem- 
bers are  justly  dealt  with. 

The  care  which  the  government  of  Germany  has  exercised  over  the 
life,  health,  and  comfort  of  the  German  miner,  has  made  him  proud  of 
his  profession,  and  few  of  them  ever  leave  the  mines.  There  are  two 
thousand  Germans  in  the  coal  mines  of  Ohio,  and  there  are  not  more 
than  five  or  six  who  followed  the  calling  of  a  miner  in  fatherland. 

CERTIFICATED   ENGLISH   MANAGERS. 

Since  the  passage  of  the  mines  regulation  act  of  1872,  all  persons  de- 
siring to  become  underground  managers  of  mines  in  Great  Britain  are 
required  to  appear  before  a  board  of  examiners,  and  receive  a  certificate 
of  competency.  No  amount  of  practical  experience  as  a  miner  will  alone 
suffice ;  the  examinations  are  very  pointed,  and  none  but  those  who  can 
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pass  a  satisfactory  examination  before  the  board  are  given  certificates. 
The  following  were  questions  put  to  applicants  for  certificates  by  a  board 
of  examiners  in  Edinburgh,  Scotland,  in  November,  1873: 

When  nndorgroand  workings  are  approaching  old  wastes,  of  which  no  plans  have  been 
kept,  what  special  dangers  are  the  workmen  exposed  to,  and  how  would  yon  provide 
against  them  f 

State  shortly  the  general  rules  as  to  the  use  of  gunpowder  or  other  explosive  material, 
in  mines  where  inflammable  gas  has  been  noticed. 

What  is  the  requirement  of  the  act  as  to  the  number  of  shafts  in  use  at  each  miae, 
and  state  shortly  the  exceptions  to  it  that  may  be  aUowed. 

In  mines  where  there  is  inflammable  gas,  what  special  precautions  are  to  be  observed 
by  the  workmen  and  by  those  in  charge  of  the  mine  f 

Give  a  short  statement  of  the  requirements  of  the  act  regarding  man-holes  or  places 
of  refuge  on  underground  roads. 

What  limitations  does  the  act  impose  in  the  employment  in  mines  of  young  persons 
between  twelve  and  sixteen  years  of  age  f 

Explain  why  artificial  ventilation  is  more  reliable  than  natural.  Describe  the  dlAer- 
ent  modes  ot  producing  artificial  ventilation. 

For  an  extensive  but  shaUow  working,  would  you  adopt  a  fan  or  a  furnace?  and  give 
your  reasons. 

How  do  you  measure  the  velocity  of  an  air  current,  and  at  what  velocity  would  you 
have  air  traveling  through  the  workings  f 

Give  your  reasons  for  making  air-courses  as  large  as  possible.  Explain  the  advantage 
of  si>litting  the  air. 

Describe  the  barometer,  and  explain  how  it  indicates  the  atmospheric  pressure.  What 
i^  a  water-gauge,  and  of  what  use  is  it  T 

Sketch  what  you  consider  a  good  furnace  for  a  pit  sixty  fathoms  deep,  with  one  hun- 
dred men,  giving  its  dimensions  and  relative  position  to  the  shaft. 

Under  ordinary  conditions  as  regards  gas,  what  quantity  of  air  would  you  have  circu- 
lating in  a  pit  with  one  hundred  men,  and  what  is  the  least  dimensions  you  would  have 
the  air-courses  T  Give  observations  regarding  the  necessity  of  having  the  air-course 
uniformly  large. 

Explain  the  ordinary  conditions  for  adopting  the  long-wall  and  the  stoop  and  room 
working. 

In  a  seam  having  a  dip  and  rise  of  one  in  six,  and  the  direction  of  the  plane  of  the 
coal  being  to  the  full  rise,  sketch  what  you  consider  a  good  form  of  long-wall  working 
for  it,  having  regard  to  the  ventilation,  direction  of  the  drawing-roads,  etc. 

Under  the  same  conditions,  give  sketch  of  a  stoop  and  room  working  by  which  the 
greatest  percentage  of  the  seam  can  be  got  out. 

In  a  four-foot  seam  of  coal  eighty  fathoms  deep,  what  sise  would  you  make  the  pillars, 
having  regard  to  the  ultimate  extraction  of  the  greatest  quantity  of  coal,  combined  with 
safety  to  the  workmen  ? 
Give  a  rough  section  showing  the  different  seams  of  coal  in  your  district. 
Under  ordinary  conditions  as  regards  roof  and  pavement,  give  your  observations  on 
the  cost  of  working  a  four-foot  seam  of  coal  by  stoop  and  room,  and  a  two-foot  seam  by 
long-waU,  embracing  the  oncost  necesssury  in  each. 
Sketch  what  you  consider  the  best  form  of  a  shaft  one  hundred  fathoms  deep,  for  an 
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out-pnt  of  three  hundred  tons  a  day,  including  ordinary  provisions  for  pumps,  and  show- 
ing arrangement  of  slides  and  cages,  with  dimnnsions. 

Explain  how  yon  would  prevent  water  met  with  near  the  surface  from  getting  into 
the  shaft. 

How  many  gallons  are  there  in  twelve  hundred  tons  of  water,  and  describe  the  general 
arrangement  and  size  of  pipes  for  lifting  that  quantity  daily  from  a  pit  eighty  fathoms 
deep. 

Describe  the  class  of  engine  best  adapted  for  the  above  work,  size  of  cylinder,  stroke, 
and  stroll  es  per  minute. 

Explain  fully  the  advantage  in  a  det'p  shaft  of  having  a  series  of  lifts  instead  of  one 
long  lift  to  the  surface. 

Explain  the  action  of  a  syphon,  and  its  use  and  application  in  draining  mines. 

State  the  various  methods  you  know  of  pumping  water  out  of  a  dip'  working. 

Describe  the  best  kind  of  boiler  for  the  safe  and  economical  production  of  steam. 

Explain  the  forces  acting  on  a  self-acting  inclined  plane.  Compare  the  friction  of 
ordinary  tubs  on  tram-rails  with  the  friction  on  a  well  made  railway. 

Under  the  usual  conditions  of  tram-rails  and  tubs,  what  is  the  flattest  gradient  for  a 
self-acting  inclined  plane  throe  hnndrud  fathoms  long,  to  pa.HS  one  hundred  tons  in  eight 
hours  f    Sketch  the  best  arrangement  of  it  at  the  top. 

Explain  the  best  mode  of  drawing  coals  along  a  level  road,  or  one  not  dipping  suffi- 
ciently to  take  away  the  rope. 

Explain  why  conical  dnims  are  necessary  in  deep  shafts. 

Whether  are  chains,  wire-ropes,  or  hemp-ropes  preferable,  and  give  your  reasons. 
Given  the  breaking  strains  of  a  rope,  what  is  a  safe  working  lode  for  it  ? 

State  from  your  experience  what  is  the  cost  of  haulage  underground  per  ton  per  mile. 
How  does  it  compare  with  the  cost  of  a  mineral  railway  above  ground  f  Give  your  ob- 
servations on  the  different  modes  of  haulage  known  to  you,  and  how  yon  think  they 
might  be  improved. 

Accidents  frequently  happen  on  headings  where  the  loaded  tubes  are  taken  down  with 
snibbles,  by  the  full  tub  running  into  the  one  before  it,  or  into  an  empty  one  coming 
up ;  how  would  you  remedy  this,  and  still  retain  the  use  of  snibbles  f 

In  speaking  of  machinery,  what  is  meant  by  horse-power? 

Sketch  on  paper  as  near  as  yon  can  the  following  bearings  of  a  survey  82°  N.  E.,  68 
links,  51°  S.  E.,  95  links,  63°  N.  E.,  79  links,  20°  N.  E.,  97  links,  35°  N.  W.,  87  links,  87° 
N.  W.,  140  links,  52°  S.  W.,  140  links,  and  48°  8.  E.,  85  links. 

Describe  the  compass,  and  explain  the  circumstances  under  which  it  is  unreliable. 

Explain  what  is  meant  by  the  scale  of  half  an  inch  to  a  chain. 

Describe  the  process  of  surveying  underground. 

Describe  how  you  would  plot  the  same  survey  on  palter,  and  name  the  instruments 
you  would  require  to  use. 

Why  is  it  necessary  to  make  deductions  from  the  measurements  to  the  rise  and  dip  in 
steep  workings,  and  how  would  you  find  the  correct  measurements  f 

Suppose  you  were  driving  toward  an  old  waste  which  is  shown  only  on  a  plan  twenty 
years  old,  explain  the  precautions  to  be  taken  as  regards  the  meridian. 

Add  together  607  tons  13  cwts.  2  qrs.  12  lbs.  1670  tons  15  cwt«.  1  qr.  8  lbs.  47  tons  14 
owts.  3  qrs.  14  lbs.,  and  498  tons  9  cwts.  2  qrs.  7  lbs.  ^ 

How  much  would  be  required  to  pay  seventy-five  men  a  fortnight's  wages  at  the  rate 
of  87  8.  4i  d.  eaeh  per  week  f 
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How  many  cubic  feet  of  air  will  pass  per  minute  through  an  air-oonree  5  feet  by  7  feet 
when  the  air  current  is  traveling  at  the  rate  of  20  yards  in  15  seconds  f 

What  weight  of  material  will  have  to  bo  raised  in  sinking  a  shaft  15  feet  by  5^  and  40 
fathoms  deep,  supposing  it  averages  130  lbs.  per  cubic  foot  T 

How  many  gallons  of  water  will  be  pumped  in  an  hour  by  an  engine  making  eight 
strokes  of  7  feet  each  per  minute,  the  diameter  of  the  pump  being  15  inches? 

How  much  power  would  it  require  to  send  10,000  cubic  feet  of  air  per  minute  through 
an  air-course  having  an  area  of  forty  square  feet,  aud  how  much  would  the  power  re- 
quire to  be  increased  to  do  it  if  the  area  was  only  twenty  square  feet  f 

Cleveland,  Ohio,  November  2,  1676. 
Hon.  Andrew  Roy,  Inepector  of  Mines  for  the  State  of  Ohio : 

Dear  Sir  :  I  gladly  avail  myself  of  your  invitation  to  state  my  views  on  the  exist- 
ing relations  between  capital  and  labor,  the  causes  of  the  numerous  strikes ;  the  grow- 
ing discontent  on  the  part  of  the  workmen,  and  what  appears  to  me  likely  to  improTe 
those  relations,  in  so  fax  as  our  mine-owners  aud  miners  are  concerned. 

The  unhappy  existence  of  real  and  seemingly  deep-rooted  discord  between  employer 
and  employed  around  our  coal  mines  is  to  be  deplored  by  every  Mend  of  humanity.  The 
cause  may  be  stated,  in  brief^  as  the  natural  outgrowth  of  the  wages  system  itself.  A 
workman  paid  wages  for  his  labor  only,  and  having  none  of  the  confidence  of  his  em- 
ployer, knowing  nothing  as  to  whether  the  price  paid  is  the  source  of  loss  or  gain,  in  not 
likely  to  consider  necessary  changes  in  prices  with  that  nice  Judicious  discrimination 
that  reaches  proper  conclusion.  Yet  this  is  really  expected  of  labor  by  the  public,  and 
the  purchasers  of  labor  as  well. 

**  The  law  of  supply  and  demand,''  some  people  say,  ''should  be  allowed  to  legolate 
wages,  and  if  this  were  so,  there  would  be  no  clashing  of  interests,  apparently  distinct, 
but  really  identical.  Capital  and  labor,''  they  argue,  ''  are  really  co-partners  in  all  en- 
terprises, and  should  work  together  in  perfect  harmony.  There  should  be  no  strikes,  no 
wrangling,  no  grievous  and  costly  disputes,  but  all  move  on  smoothly,  bending  cheer- 
fully to  whatever  circumstances  are  presented  by  the  vibrations  of  this  great  law."  This 
is  very  good  moralizing,  but  every  practical  mind  knows  that  what  political  economists 
term  the  law  of  ''  demand  and  supply"  has  very  little  to  do  with  fixing  the  rate  of  wages 
in  general,  and  in  many  cases  is  entirely  under  the  control  of  rings  and  corporations. 
Beside  this,  every  man  of  experience  aud  observation  kuows  that  no  such  thing  a»  ''oo- 
partuer&hip"  in  any  sense  of  the  term  exists  between  the  employer  and  the  employed. 
These  people  reason  from  what  they  think  should  be,  but  not  what  is  so. 

It  rarely  happens  that  our  coal  miners  get  an  advance  in  wages  unless  they  strike  for 
it,  or  show  a  thorough  determination  to  strike,  no  matter  what  condition  the  labor  mar- 
ket be  in.  Through  the  efficacy  of  trades  unions,  in  certain  districts,  workingmen  also 
receive  much  mere  money  for  their  labor  than  in  places  where  no  unions  exist,  yet  both 
compete  in  the  same  markets.  Combinations,  under  various  names,  for  regulating  the 
sale  of  all  manner  of  products,  exist  in  our  cities  among  manufacturers.  ''Coal  ex- 
changes," "stock  exchanges,"  '* produce  exchanges,"  aud  numerous  other  exchanges, 
or  associations,  all  more  or  less  control  and  fix  the  prices  for  almost  every  .variety  of 
goods  and  wages.  These  combinations,  in  a  large  number  of  cases,  arbitrarily  control 
the  supplies,  aud,  therefore,  put  their  own  prices  upon  what  the  public  requires  to  buy, 
and,  at  the  same  time,  determine  the  rates  of  wages  to  the  workers. 

"Company  stores,"  usually  denominated  "truck  shoi>s,"  many  of  which  are  in  this 
State,  are  the  cause  of  much  discontent.    This  is  a  business  where  the  operator  and  the 
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miner  ought,  in  reality,  to  be  partners.  A  mine-owner,  of  any  standing,  can  start  one  of 
these  stores  and  not  have  one  dollar  invested  therein.  In  nine  cases  ont  of  ten  this  is 
the  condition  upon  which  they  are  instituted.  The  goods  are  bought  on  thirty,  sixty,  or 
ninety  days'  time.  Where  those  stores  exist  the  miners  pay  for  the  goods  they  get  in 
labor.  Tliat  labor  is  performed  in  advance  of  obtaining  the  goods  in  this  way :  The  miner, 
or  other  worker,  digs  so  many  tons  of  coal  to-day,  and  so  soon  as  the  **  bank  boss,"  who 
keeps  tally  of  the  workman's  produce  or  time,  turns  in  his  account  in  the  evening  to  the 
clerk*  the  workman  can  go  and  get  an  order  on  the  store-keeper  for  goods  to  the  amount 
of  his  earnings.  I  do  not  know  that  they  give  orders  for  any  thing  in  excess  of  what  is 
actually  earned.  The  rule  is,  at  these  stores,  to  charge  prices  considerably  higher  than 
the  same  goods  can  be  purchased  for  at  other  places.  Men  are  compelled  to  buy  their 
goods  at  whatever  prices  are  asked,  and  a  refusal  to  do  so  is  punished  by  discharge. 

In  England  the  store  plan  of  payment  became  so  oppressive,  and  led  to  such  pauperism 
among  the  classes  upon  whom  it  was  practiced,  that  it  was  found  necessary  to  prohibi:^ 
it  by  statute  law  years  ago.  All  the  abuses  practiced  there  are  in  vogue,  where  we  have 
stores,  in  this  country  at  the  present  time,  and  the  same  terrible  consequences  following 
in  its  wake.  The  victims  are  suffering  from  its  privations,  and  it  is  one  prominent  cause 
of  complaint  and  discontent  among  the  miners  where  it  has  become  the  practice,  and 
many  miners  now  demand  that  the  legislatures  of  our  respective  States  should  step  in 
and  protect  them,  as  has  been  done  in  the  country  stated. 

The  truck  question,  however,  is  not  quite  general  in  its  application,  as  many  mining 
district's  have  no  such  cheating  institutions  around  them.  Where  fair-dealing  employers, 
or  those  inclined  to  be  fair,  have  not  got  stores  of  this  kind,  and  have  to  sell  their  coal 
in  the  same  markets  with  those  who  have,  it  is  simply  impossible  for  them  to  run  their 
mines  in  competition  with  the  store  dealers,  all  other  things  being  equal,  by  doing  jus- 
tice every  other  way  toward  their  workmen.  Tliose  having  the  stores,  reaping  the 
double  profits,  that  on  production  and  consumption,  they  are  able  to  run  the  others  out 
of  the  business,  or  into  bankruptcy,  in  a  very  short  time.  Either  horn  of  the  dilemma 
is  a  disagreeable  one  to  most  men,  and,  to  supply  the  wants,  a  system  as  bad  as  the 
"store  order"  or  truck  plan  is  resorted  to,  which  is  **  docking,''  or  giving  "  short  weight" 
for  the  coal  mined  to  the  miner.  The  law  makes  a  grocer  or  other  dealer  who  uses  false 
weights  or  measures  liable  to  heavy  pains  and  penalties.  A  person  buying  in  any  store 
goods  of  any  kind  can  see  them  weighed  or  measured,  if  he  has  any  suspicions.  The 
party  selling  may  have  unfair  scales  or  small  measures,  but  he  will  not  object  to  the  pur- 
chaser looking  on  and  seeing  for  himself  that  full  justice  is  meted  out.  The  purchaser 
has,  also,  the  other  remedy  of  taking  his  goods  and  testing  them  on  other  scales  or 
measures,  and,  if  he  finds  he  has  been  wronged,  he  can  apply  to  the  proper  officer,  under 
the  law,  and  have  the  offender  punished.  Not  so  with  the  coal  miner.  He  goes  into  the 
mine,  mines  and  loads  his  coal  upon  his  car,  hands  it  to  the  representative  of  his  em- 
ployer, the  purchaser  of  his  labor,  and  that  representative,  in  the  absence  of  the  seller, 
and  on  a  scale  of  the  buyer,  gauges  or  weighs  the  material  of  the  coal  miner,  and  sete 
down  figures  to  his  credit  that  may  or  may  not  be  correct.  The  car  in  which  the  coal  is 
measured  may  be  just  to  an  inch,  the  scale  may  be  true  that  is  in  use,  but  where  the 
man  who  has  produced  the  article,  in  himself  or  representative,  is  excluded  from  wit- 
neflsing  the  operation,  it  can  not  fail  to  give  rise  to  suspicions,  charges  of  cheating,  dis- 
content, and  strikes  of  resistance  against  the  perpetuation  of  such  an  urgust  and  mon- 
strous practioe. 

Next  to  the  question  of  wages  and  ventilation,  no  other  subject  has  given  rise  to  more 
strikes  than  tiba  qnestigii  of  Just  weighing  and  meaeoring  of  the  coal  when  sent  to  bank. 
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If  there  is  one  thing  more  than  another  in  which  the  miners  command  the  sympathy, 
support,  and  approbation  of  their  fellow- workmen,  whether  leaders  or  followers,  in  their 
efforts  to  overthrow  the  existing  condition  and  substitute  a  better,  it  is  in  this  matter  of 
weighing  and  measnrinsr.  I  do  not  know  of  any  district  in  the  country  where  strikes 
have  not  occurred,  time  and  again,  over  this  question.  It  is  hardly  possible,  at  present, 
t^)  go  into  a  coal-producing  district,  where  the  light  to  measure  the  cars,  test  the  scales, 
and  place  a  cfaeck-weiglimuu  of  their  own  upon  the  tipple,  is  accorded  the  workmen. 
Though  hundreds  of  strikes  have  had  their  origin  in  this  cause,  yet  but  very  few  places 
enjoy  the  privilege  of  exercising  Avhat  should  be  an  indisputable  right. 

Bad  ventilation  in  the  mines  is  an  irritant  of  no  mean  magnitude.  A  coal  mine,  it  is 
generally  admitted,  is  not  a  very  inviting  place  for  any  human  being  to  "  earn  his  bread 
by  the  sweat  of  his  face."  To  people  raised  to  man's  estate  before  seeing  one,  and  hav- 
ing the  apprehension  common  to  our  species,  it  would  be  the  direst  punishment,  even  as 
an  atonement  for  crime  committed,  to  compel  them  to  work  there.  The  dark,  gloomy 
surroundings,  the  dangers  seen  and  unseen,  every  where  present,  are  things  our  whole 
nature  shrinks  from  as  we  would  flee  from  a  pestilence. 

These  causes,  hastily  noted,  are  the  springs,  so  to  speak,  of  the  general  discontent 
among  the  miners  that  so  frequently  manifest  themselves  in  strikes.  To  them  may  be 
added  the  growth  of  intelligence  and  the  steady  reaching  after  a  higher  and  better  jk)- 
sition  in  the  scale  of  civilization.  The  wants  of  miners  twenty  years  ago  were  fewer 
than  they  now  are,  and  they  are  no  exception  in  this  matter.  Ab  we  become  better 
educated  our  wants  grow — and  this  is  in  harmony  with  the  teachings  of  all  history.  As 
people  become  civilized,  intelligent,  and  refined,  their  desires  increase,  and  so,  also,  the 
means  to  gratify  them.  The  savage  has  few  wants  above  the  brute,  and  his  ability  to 
supply  them  is  correspondingly  limited. 

Just  hoAV  far  the  Legislature  may  be  warranted  in  interfering  in  questions  of  wages 
disputes,  or  whether  it  should  do  so  at  all,  is  a  nice  question.  Arbitration,  under  the 
Mundella  law,  in  Great  Britain,  has  worked  admirably  for  some  years.  This  law  pro- 
vides merely  the  rules  under  which  questions  referred  to  a  board  for  adjustment  ^ill  be 
conducted,  and  confers  special  powers  u])on  the  umpire,  who  is  the  court  before  whom 
such  cases  are  argued.  To  enforce  the  awardt^  or  decisions  there  is  no  law.  It  is  a  mat- 
ter of  honor  on  the  part  of  oi>erator8  and  operatives  to  accept  the  verdict  and  abide  the 
consequences.  In  no  instance,  however,  have  the  miners  or  their  emjdoyers,  of  that 
country,  failed  to  adhere  to  the  decihions  rendered;  and  in  the  last  three  years  alone  the 
system  must  have  saved  an  immense  amount  of  cax)ital  on  the  one  hand,  and  money, 
poverty,  and  misery  on  the  other.  A  similar  law  could  be  profitably  enacted  by  every 
State  in  this  Union.  Some  ftiend  of  progress  might  do  good  service  to  the  State  if  he 
would  draft  a  bill  to  this  end  and  work  for  its  enactment  by  both  branches  of  our 
Legislature. 

Labor  has  no  faith  in  the  disposition  of  capital  to  treat  it  fairly  in  any  of  its  rights. 
In  fact,  it  believes  capital  to  be  a  tyrant  and  an  oppressor,  having  no  regard  for  the 
human  composition  of  the  workman,  and  disjiosed  to  extend  it  no  more  consideration 
than  it  does  machinery'  and  cattle.  Capital,  on  the  other  hand,  has  no  faith  in  the  in- 
telligence, honesty,  or  good  faith  of  labor.  This  is  the  situation  in  general.  Mid  the 
desire  of  the  exceptions  in  both  interests  is  to  encourage  ways  aud  means  to  eloM  Wp 
the  chasm.  If  strikes  are  to  be  abolished,  and  a  better  feeling  planted  that  wfll  iMiii^ 
drawing  capital  and  labor  into  a  closer  bond  of  fellowship,  intelligent  liMMBBMMlto 
used  to  that  end.  It  is  not  enough  to  content  one's  self  with  the  statemoDt  thai  iMs  ftil* 
ing  exists  on  the  part  of  the  workmen  because  demagogues  and  mif 
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and  keep  it  alive,  and  it  must  be  cruMhed  out  by  force.  That  has  not  been  an  efficient 
weapon  in  the  Old  World/ with  many  more  favorable  advantages  to  make  it  a  success. 
Capital  and  labor  have  fought  many  a  well-contested  battle  for  supremacy  in  the  chief 
countries  of  Earope,  but  all  were  in  vain,  except  to  demonstrate  to  each  other  the  folly 
of  fighting  over  causes  that  should  have  no  existence.  So,  after  many  years  of  Kilkenny- 
cat  warfare,  they,  through  their  respective  uuious  or  associations,  got  together  and 
arranged,  where  there  were  reai.  grounds  for  complaint,  to  wipe  them  out  by  co  urts  of 
conciliation  and  arbitration,  taking  care  to  avoid  any  stoppage  of  work  pending  nego- 
tiations. Thus  not  only  is  there  growing  up  a  better  understanding  between  capital  and 
labor,  but  each  is  making  more  money,  and  the  nations  encouraging  this  system  are 
strengthened  in  point  of  wealth,  and  every  other  way  one  can  imagine. 

The  cost  of.  the  militia  service  at  Massillon  last  summer  will  come  in  for  consideration 
at  the  next  session  of  the  Legislature.  It  will  doubtless  be  a  nice  sum.  Perhaps  the 
occasion  demanded  the  expenses,  although  I  do  not  think  so.  Be  that  as  it  may,  it 
should  be  a  powerful  argument  in  favor  of  the  Legislature  investigating  the  subject 
with  a  view  of  preventing  in  future,  if  it  be  iiossible,  as  I  believe  it  is,  such  calamitous 
occurrences.  With  legislation  to  enforce  just  weighing  and  measuring  of  the  miner's 
material,  the  abolition  of  truck-store  pay,  the  encouragement  of  boards  of  conciliation  and 
arbitration  for  the  adjustment  of  all  questions  of  d\^put«,  and  efficient  inspection  under 
the  mines  act,  the  writer  is  fully  convinced  a  repetition  of  such  events  as  the  Tuscarawas 
Valley  strike  would  be  few  and  far  between.  Much  could  also  be  done  by  mine-owners 
and  operators  by  the  encouragement  of  a  higher  standard  of  education  and  morality  among 
their  men.  This  can  be  done  in  many  ways  at  little  cost.  A  comfortable  reading-room 
in  many  of  our  mining  villages  could  be  sustained  and  do  good  service  if  the  initiative 
was  but  taken  by  the  emidoyers.  Once  started,  the  workmen  would  doubtless  make  such 
institutions  self-sustaining,  and  the  influence  they  would  have,  in  every  respect  ben- 
eficial, would  be  incalculable  in  dollars  and  cents. 

Trusting  the  day  is  not  far  distant  when  labor  and  capital  will  work  on  principles 
more  harmonious  and  just  than  at  present ;  when  each  shall  receive  its  projier  propor- 
tion of  the  joint  earnings  of  both ;  and  no  strike  find  a  place,  or  be  required  in  the  ad- 
justment ;  and  to  produce  such  a  result,  no  nobler  or  holier  subject  could  engage  those 
chosen  as  the  law-givers  of  any  people, 

I  remain,  very  truly  yours, 

John  Jamrs, 
Secretary  Minert^  National  Association, 

Washingtonville,  Columbiana  County,  Ohio, 

November  4,  1876. 
Hon.  Andrew  Roy,  State  Inspector  of  Mines,  Columbus,  Ohio : 

Dbab  Sir:     When  you  delivered  your  address  before  the  Washingtonville  Miners' 

Institute,  in  August  last,  on  bad  air  and  its  influence  on  the  habits  of  miners,  yon 

stated  that  wy  miner  who  desired  to  might  write  you  a  communication  on  the  causes 

of  xniBflif  iMkes,  or  on  any  matter  relating  to  the  miners'  interests,  and  you  would 

flk  1b  ^ar  report,  and  I  accept  your  offer.    I  could  not  agree  with  you  as  to 

■lion  being  at  the  bottom  of  all  our  trouble.    I  think  there  are  many 

B  teside  bad  air  which  cause  strikes.    The  public  generally  charge  the 

niners  as  being  the  cause  of  all  trouble  at  the  mines.    I  have  found, 

that  the  more  intelligent  and  active  men  in  our  ranks  are  opposed 

Ib  BMy  instances  that  I  know  of  the  leaders  have  remonstrated  against 
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tbem.  Miners,  like  other  toilers,  are  sensitive  to  wrong.  When  they  think  their  rights 
are  encroached  npon  they  nsA  the  only  power  of  redress  they  have — that  is,  they  strike. 

A  mine  manager  issues  an  order  that  henceforth  miners  shall  be  paid  for  no  more 
than  thirty-six  bushels  per  car,  and  that  on  all  cars  overweighing  thirty-six  bnshels  the 
surplus  shall  be  confiscated  by  the  company.  Formerly  forty-one  bushels  were  paid  for 
if  forty-one  bushels  were  sent  out,  few  cars  weighing  that  amount,  however,  and  not 
more  than  forty  per  cent,  weighing  thirty-eight  bushels.  I  was  sent  to  the  company  to 
remonstrate  against  this  new  condition  of  weighing,  and  all  the  answer  I  got  was,  ''Do 
as  you  please ;  we  will  pay  for  no  more  than  thirty-six  bushels."  This  answer  caused  & 
strike.  Understand,  if  we  sent  out  thirty-five  bushels  we  got  paid  for  that  amount,  but 
if  we  sent  out  forty-one  bushels  we  got  paid  for  thirty-six  bushels  only.  Another  man- 
ager puts  up  a  notice  that  all  cars  that  break  down  before  they  are  weighed — ^th&t  is, 
all  coal  falling  off  cars  after  leaving  the  miner  and  before  being  weighed  outflide — shall 
be  docked  five  bushels,  the  miner  losing  five  bushels  besides  the  coal  that  falls  off  the 
car.  This  caused  a  strike.  Now,  when  acts  like  the  above  are  attempted  to  be  forced 
on  miners,  I  think  they  are  justified  in  striking.    They  have  no  other  redress. 

In  December,  1875,  a  committee  of  miners  were  invited  by  the  officers  of  the  company 
to  meet  them  at  the  office,  to  receive  a  proposition  the  company  desired  to  make.  The 
company  officers  informed  the  committee  that  the  mines  could  not  run  through  the  com- 
ing winter  unless  a  reduction  was  Aade  in  the  price  of  mining.  The  miners'  committee 
considered  the  matter,  and  agreed  to  accept  a  ten  per  cent,  reduction  from  January  1  to 
April  1,  1876,  the  company  accepting  this  offer.  On  the  5th  of  February  the  miners' 
committee  again  met  the  officers  of  the  company  by  invitation,  and  were  asked  to  accept 
another  ten  per  cent,  reduction  till  the  first  of  April,  when  the  given  per  cent,  would 
be  given  back,  and  in  view  of  the  circumstances  this  reduction  was  also  agreed  to.  But 
when  the  first  of  April  came,  instead  of  getting  the  twenty  per  cent,  back,  as  the  agree- 
ment called  for,  only  five  and  one-half  per  cent,  was  given.  There  has  been  no  strike, 
but  is  this  fair  treatment  ?  Was  it  not  abundant  cause  for  striking  f  The  good  feeling 
which  heretofore  existed  among  the  miners  is  destroyed,  and  when  the  opportunity 
comes  there  will  bo  a  day  of  retaliation. 

I  know  that  miners  many  times  get  up  strikes  without  cause.    I  have  no  excuse  for 

them,  but  I  protest  against  the  blame  in  all  cases  being  wholly  attached  to  miners. 

Very  truly, 

David  Thorpe,  Miner. 

LIST  OP  SERIOUS  ACCIDENTS. 

The  following  is  a  list  of  the  serious  accidents  reported  to  date  : 

January  10.  Anthony  Allen,  Hardscrabble  Mine,  Coshocton :  hurt  on  the  back  by  a 
fall  of  roof. 

January  4.    John  Bushby,  Silver  Creek :  tall  of  roof. 

January  11.    George  Williams,  Church  Hill  Slope :  caught  between  cars. 

January  18.    Thomas  Connors,  Helens^  Mine,Bellair :  fall  of  roof;  back  and  leg  broken. 

January  *22.    John  Helt,  Wadsworth  Sloi>e :  premature  blast. 

January  34.  Isaac  Morguadge,  Macksburg  Mine:  fall  of  roof;  arm  broken  and  other- 
wise hurt.  ' 

January  30.    David  Hughs,  Kyle  Shaft :  fall  of  slate ;  badly  hurt  in  back. 

February  1.  John  Nelson  and  Nicholas  Nelson,  Diamond  Mine,  Wadsworth :  hurt  in 
face  and  arms  by  a  premature  blast. 
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February  :).    Charles  SimpBon,  Gravel  Shaft :  fell  down  the  pit,  110  feet  deep. 

Febniary  10.    Alexander  Collier,  Silver  Creek :  fall  of  coal. 

March  3,    Charles  Nixon,  Kyle  Shaft :  fall  of  roof;  head  and  face  badly  hurt. 

March  7.    Daniel  Robertson,  Everick's  Shaft :  crushed  between  cars. 

March  7.    Daniel  Wise,  Boreland's  Shaft :  cage  came  down  on  him. 

March  14.    Lonis  Polomho,  Sodom  Slope :  crushed  between  cars ;  thigh  broken. 

March  19.    Richard  Rowland,  Sodom  Slope :  fall  of  roof;  badly  bruised  in  body. 

March  22.    Lewis  Crosby,  Section  19,  Nelson ville :  fell  between  cars;  four  ribs  broken. 

March  24.    John  Kinsey,  Kyle  Shaft :  cage  fell  on  him  ;  back  badly  hurt. 

March  24.    Charles  Smith,  Longstreth  Mine :  run  over  by  loaded  car ;  badly  bruised. 

March  24.    James  and  German  Wallop  were  badly  hurt  by  a  fall  of  roof,  Niles  Shaft. 

March  2d.    William  Davis,  Diamond  Slope :  premature  blast. 

March  29.    James  Miller,  Massillon  :  run  over  by  car  on  slope ;  leg  broken. 

March  31.    James  Boskill,  Globe  Slope :  fall  of  roof;  thigh  broken. 

April  5.    C.  Bramer,  Burnett  Slope  :  fall  of  roof;  back  and  leg  broken. 

April  8.    Wesley  Davis,  Salina  Shaft ;  drill  fell  down  shaft ;  arm  broken. 

April  8.    Alex.  Powell,  Salina  Shaft :  face  and  head  bruised. 

April  9.    Joseph  Thomas,  Church  Hill  Slope :  hand  smashed ;  fall  of  coal. 

April  9.    George  Miller,  Church  Hill  Slope :  fall  of  slate ;  head  smashed. 

April  19.    George  Brooks,  Wood's  Mine ;  fall  of  slate ;  badly  hurt  on  body. 

April  20.    G^rge  Leavering,  Laurel  Hill  Mine :  fall  of  coal ;  hurt  in  body  and  limbs. 

May  3.    Chas.  Call,  Plummer  Hill :  fall  of  coal ;  hurt  on  body. 

May  6.    Adam  Lafferty,  Plummer  Hill :  fall  of  coal ;  badly  hurt  on  body. 

May  18.  Morgan  Williams,  McKinnie's Slope :  fire-damp  explosion;  face  and  arms 
burned. 

May  27.    Bohemian,  Foster's  Shaft :  explosion  of  fire-damp ;  burned  on  body. 

June  12.    Morgan  Jenkins,  Shield's  Mine,  Shawnee :  premature  blast ;  cut  in  head. 

June  13.    James  Means,  East  Palestine :  run  over  by  cars  outside ;  leg  cut  off. 

June  14.    Alfred  Day,  New  York  Mine :  fall  of  slate ;  head  and  breast  hurt. 

June  20.    Richard  Rose,  Cleveland  Shaft :  caught  between  cars ;  leg  broke^i. 

June  25.    W.  Griffith,  Shawnee  Valley :  fall  of  coal ;  leg  broken. 

June  27.    John  Fisher,  Middleport :  fall  of  coal ;  badly  hurt  in  body. 

June  28.    Wm.  McMillan,  Brookfield  Slope :  eye  lost  by  wedge  splinter. 

June  29.    George  Stansfield,  Brookfield  Tunnel :  fall  of  roof;  back  hurt. 

June  30.    Thomas  Thomas,  Brookfield  Tunnel:  fall  of  roof ;  body  hurt. 

July  6.  Peter  Herald,  Straitsville  Mine:  fall  of  roof;  body  bruised  and  hand 
smashed. 

July  10.    Jeremiah  Crawley,  Saline  ville :  fall  of  coal ;  arm  broken. 

July  16.    Harry  Carney,  Straitsville  Mine :  fall  of  slate ;  ribs  broken. 

July  26.    Richard  Jenkings,  Nilee  Shaft :  hand  smashed  between  cars. 

August  2.  Chas.  Glee,  Wm.  Phillips,  Enoch  Harris,  Chas.  Van  Wioke,  George  Bow- 
ditch,  and  several  others  were  hurt  by  the  cars  running  away  on  the  McKinnie  Slope. 

August  2.    George  Baker,  Austintown :  cars  run  away  on  slope. 

August  7.    Peter  Reefer,  Montana  Mine :  fall  of  roof;  leg  cut  off. 

August  16.    John  Crothers,  Central  Mine :  run  over  by  cars ;  leg  broken. 

August  23.    Thos.  Leyshew,  Troy  Mine :  run  over  by  cars ;  arm  broken. 

August  25.    Frank  Mclnstosh,  Pennel  Slope :  fell  off  trestle,  outside. 

September  4.  Andrew  Landalls,  Burnett  Slope :  fall  of  rock ;  leg  broken  and  body 
bmlBed. 
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September  10.    Isaac  Morris,  Charoh  Hill  Slope :  fall  of  roof ;  badly  hurt  in  body. 
SeptemlxT  10.    Morgan  Williams,  Church  Hill  Slox)e :  leg  broken  in  two  places. 
Soptembtsr  18.    Wm.  Dalton,  Longstreth's  Mine ;  fall  of  coal ;  thigh  broken. 
September  26.    Frank  Brown,  Central  Mine :  fall  of  slate ;  leg  broken  and  hurt  on 
head. 
September  26.    Howard  Williams,  Mineral  Ridge :  fall  of  rock ;  badly  bruised. 
September  27.    D.  B.  Williams,  Mineral  Ridge :  fall  of  rock ;  badly  bruised. 
September  27.    Cbas.  Carrol,  Straitsvillo  Mine :  fall  of  slate ;  leg  broken. 
October  3.    Isaac  Evans,  Aberdave  Shaft :  fall  of  slate ;  foot  badly  hurt. 
October  10.    John  Thomas,  Coalburg :  fall  of  slate ;  leg  broken. 
October  10.    Jobn  Saunders,  Straitsville  Mine :  fall  of  slate ;  very  badly  hurt. 
Octboer  14.    Jokh  F.  Williams,  Coalburgh :  fall  of  coal ;  hurt  on  head. 
October  14.    Nickol  Stewart,  Coalburgh  :  fell  under  cars ;  leg  broken. 
March  30.    Henry  Williams,  Hayden's  Mine :  leg  broken  ;  fall  of  coal. 
September  30.    Isaac  Terrel,  Weegee :  fall  of  roof. 

LIST  OF   FATAL  ACCIDENTS. 

The  following  is  a  list  of  fatal  accidents,  together  with  the  causes  of 
same  : 

January  7.    Theodore  Parkes,  Bridgeport  Mines :  fall  of  roof. 

January  2'Z.    Geo.  Zollem,  Wadsworth  Slope :  suitbcated  by  explosion  of  powder. 

February  16.    Cornelius  Kyle,  Kyle^s  Shaft :  caught  by  cage  in  bottom  of  shaft. 

March  16.    George  Proctor,  Salem  :  fall  of  roof. 

April  12.    Henry  Lowry,  Floodwood :  fall  of  roof. 

May  11.    Albert  Biggory,  PlummerHill :  fell, of  chutes  outside. 

May  14.    Cassius  Ewing,  Syracuse  Slope:  fall  of  roof;  lived  some  weeks. 

June  14.    Josiah  Johnson,  Longstreth^s  Mine :  crushed  between  cars. 

June  14.    Christian  Smith,  Poncock  Mine,  Pomeroy  :  fall  of  roof. 

September 29.    Wm.  Martin,  Central  Mine:  premature  blast. 

Octobei  3.    John  Fisher,  Pomeroy :  fall  of  slate. 

November  10.    Peter  Favor,  Osburn  Shaft :  fall  of  coal. 

Never  10.    Wm.  Norton,  Laurel  Hill :  crushed  between  roof  and  cars. 

The  class  df  accidents,  both  serious  and  fatal,  resulting  from  falls  of 
roof  and  coal  in  the  working  places  of  the  miners,  exceed  in  number 
those  which  result  from  all  other  causes  combined.  And  this  is  true  not 
of  Ohio  mines  alone,  but  of  every  mining  district  of  the  United  States. 
Even  in  the  mines  of  Great  Britain  they  form  42  per  cent,  of  all  acci- 
dents, and  nearly  four  times  more  than  the  accidents  resulting  from  ex- 
plosions. Accidents  caused  by  falls  of  roof  and  coal  are  mainly  under 
the  control  of  the  working  miners  themselves,  and  their  number  can 
only  be  lessened  by  increased  care  and  increased  intelligence  on  the  part 
of  the  miners.  The  mining  law  contains  a  provision  subjecting  any 
miner,  to  fine  and  imprisonment  who  shall  refuse  or  neglect  to  obey  any 
order  given  by  the  mine  superintendent  in  relation  to  the  security  of 
that  part  of  the  mine  under  said  miner's  immediate  charge  or  control; 
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but  accidents  resulting  from  such  refusal  are  little  under  the  control  of 
the  manager,  who  can  not  be  more  than  a  few  minutes  each  day  in  the 
miner's  working  place,  while  the  dangers  of  accident  is  ever  recurring. 

The  reports  of  the  British  inspectors  of  mines  for  the  year  1876  show 
that  133,306,485  tons  of  coal,  1,932,294  tons  of  fire-clay,  12,018,504  tons  of 
iron-stone,  and  442,940  tons  of  shale  were  mined  during  the  year  from 
the  mines  classed  under  the  coal  miner's  regulation  act.  These  figures 
show  an  increase  over  1874  of  6,716,337  tons  of  coal,  325,408  tons  of  iron- 
stone, and  80,193  tons  of  shale,  but  a  decrease  of  135,497  tons  of  fire-clay. 

There  were  1,244  deaths  in  the  mines,  coming  under  the  coal  miner's 
regulation  act,  being  an  increase  in  the  number  of  lives  lost  of  188 
over  1874.  There  was  one  death  by  accident  for  every  430  persons  em- 
ployed in  and  about  the  mines,  and  for  every  118,730  tons  mined.  In 
1874  there  was  one  life  lost  for  every  510  persons  employed,  and  for  every 
133,251  tons  raised.  In  the  aggregate,  during  1875,  535,845  persons  were 
employed  in  and  about  the  mines,  of  whom  427,017  were  employed  below 
ground,  and  108,282,  of  whom  6,504  were  females,  were  employed  above 
ground.  The  number  of  persons  killed  in  1875,  by  explosions  of  fire- 
damp, were  288,  being  an  increase  over  1874  of  122.  The  Edmund's 
Mine  explosion  killed  143  in  one  day.  The  deaths  by  explosion  form  a 
very  small  per  cent,  of  the  fatality  of  British  mines,  as  the  above  figures 
show. 

*'The  reports  of  the  mine  inspectors  (says  the  London  Mining  Journal), 
consisting  chiefly  of  statistics,  can  not  have  many  features  of  attraction 
for  the  public  generally,  but  they  are  nevertheless  exceedingly  valuable 
to  all  engaged  in  mining  operations,  inasmuch  as  they  afford  conclusive 
data  as  to  whether  the  progress  which  is  supposed  to  be  making  in  min- 
ing engineering  and  mechanical  science  bears  practical  fruit  in  saving 
of  life  and  lessening  the  number  of  accidents  in  the  working  of  collieries. 
These  reports,  also,  often  contain  valuable  suggestions  from  the  inspect- 
ors, which  can  not  be  too  deeply  impressed  upon  all  who  have  the  man- 
agement of  mines,  and  which,  if  adhered  to,  would  undoubtedly  tend  to 
lessen  accidents  and  the  diminution  of  the  loss  of  life  in  the  winning  of 
coal.  Unfortunately,  however,  the  reports  for  the  past  year  show  that 
many  suggestions  and  recommendations  are  disregarded,  resulting  in 
serious  loss  of  life,  and  prove  the  necessity  of  some  legislative  enactment 
which  would  make  compulsory  those  safeguards  which  have  been  proved 
efficacious,  but  which  are  sadly  neglected  in  some  districts.  Mr.  Thomas 
Wynne,  the  inspector  for  North  Staffordshire,  in  reference  to  fatal  explo- 
sions which  took  place  in  his  district  during  the  past  year,  says:  ^'I 
have,  year  after  year,  pointed  out  ^  the  farce '  of  using  locked  safety-lamps 
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where  the  most  dangerous  of  all  lights  (blasting)  is  allowed  f  and  Mr. 
Wynne  very  naturally  asks  "  whether  it  is  advisable  to  allow  these  dire 
calamities  to  take  place,  destroying  hundreds  of  valuable  lives,  which,  in 
the  opinion  of  many  persons,  are  preventable  by  the  simple  prohibition 
of  the  use  of  explosives  in  fiery  mines."  These  words  of  caution  and 
recommendation  on  the  part  of  the  inspector  apply,  of  course,  only  to 
"fiery  mines,"  and  we  would  urge  upon  the  managers  of  such  collieries, 
that  notwithstanding  "blasting"  is  not  yet  prohibited  by  parliamentary 
enactment,  they  would  act  wisely  and  discreetly  by  resorting  to  such 
dangerous  practice  only  in  the  most  exceptional  cases,  for  one  fatal  acci- 
dent would  far  more  than  outweigh  any  advantage  which  accrues  from 
blasting  in  ordinary  mine  operations.  Powder  should  never  be  resorted 
to  except  in  cases  of  the  direst  necessity,  and  then  more  than  ordinary 
precaution  should  be  taken  to  prevent  fatal  consequences. 

"  The  total  quantity  of  coal  raised  during  the  past  year  was  133,306,485 
tons;  fire-clay,  1,932,294  tons;  iron-stone,  12,018,594  tons;  and  of  shale, 
442,940  tons.  There  were  535,845  persons  employed  in  the  various 
mines — 427,017  below  ground,  and  108,282  (of  whom  6,504  were  females) 
above  ground.  This  was  a  decrease,  as  compared  with  the  previous  year, 
of  2,589  males  and  395  females.  We  hope  the  time  will  shortly  come 
when  the  employment  of  females  will  be  prohibited  in  connection  with 
mines,  for  such  employment  is  a  degradation,  and  oft^n  attended  with 
consequences  which  all  must  deplore.  The  total  deaths  during  the  past 
year  amounted  to  1,244,  having  occurred  by  927  fatal  accidents,  being 
one  fatal  accident  amongst  every  578  persons  engaged  in  and  about  the 
mines,  and  one  death  by  accident  amongst  every  430  persons  employed ; 
in  other  words,  no  less  than  159,331  tons  of  minerals  were  raised  for  each 
fatal  accident,  and  118,730  tons  for  each  death  by  accident. 

"It  will, doubtless,  be  remembered  that  in  the  discussion  which  recently 
took  place  in  the  House  of  Commons  in  reference  to  the  Employers' 
Liability  Bill,  introduced  by  Mr.  Macdonald,  that  gentleman  averred 
that  every  accident  in  a  mine  "  was  a  crime,"  and  wished  to  make  the 
proprietors  of  such  pit  pecuniarily  responsible  for  compensation  to  the 
friends  of  the  deceased.  We  pointed  out  at  the  time  the  folly  and  injus- 
tice of  such  assertion,  and  the  reports  of  the  various  inspectors  for  the 
past  year  corroborate  the  view  we  entertain — that  there  are  some  acci- 
dents which  no  human  foresight  or  scientific  ingenuity  can  altogether 
prevent.  But,  on  the  other  hand,  the  statistics  presented  in  the  inspect- 
ors' reports  point  out  a  very  large  number  of  fatal  accidents  of  clearly  a 
preventable  character,  but  of  a  nature  which  it  would  be  obviously  un- 
just to  charge  upon  the  proprietor  or  manager  of  the  mine,  when  they  have 
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provided  every  appliance  for  safety,  and  the  accidents  are  clearly  trace- 
able either  to  the  carelessness  or  thoughtlessness  of  the  collier.  Our 
remarks  apply  more  especially  to  the  startlingly  large  number  of  fatal 
accidents  from  "falls  of  roof,"  showing  a  reckless  disregard  of  careful 
"propping"  which  too  often  accompanies  the  desire  for  rapid  cutting, 
and  which  only  the  care  and  caution  of  the  working  collier  can  prevent. 
In  many  instances  the  falls  of  roof  far  outnumber  the  deaths  from  ex- 
plosions, and,  indeed,  in  some  districts  form  more  than  one-half  of  the 
total  number  of  deaths  from  every  cause.  For  instance,  in  the  South 
Wales  district  (Mr.  Thomas  E.  Wales)  the  loss  of  life  by  falls  of  coal  and 
stone  were  no  less  than  46,  as  against  20  by  explosions,  and  127  from  all 
causes.  In  the  Eastern  district  of  Scotland  (Mr.  Ralph  Moore)  the  deaths 
resulting  from  falls  of  roof  and  sides,  and  in  shafts,  were  43,  out  of  a  total 
loss  of  64  deaths,  two  only  having  been  due  to  explosions.  In  the  same 
district  there  were  no  less  than  154  persons  injured  by  falls  of  roof  and 
shafts,  against  48  by  explosions,  and  a  total  number  of  injuries  of  316. 
In  the  Western  district  of  Scotland  "falls"  occasioned  38  deaths  of  a 
total  from  all  causes  of  58.  In  the  Newcastle  district  "falls"  proved 
fatal  to  24  persons,  out  of  a  total  of  62  deaths  underground,  whilst  in  the 
Yorkshire  and  Lincolnshire  district  "falls"  proved  fatal  in  73  cases,  ex- 
plosions proving  exceptionally  large  during  the  past  year,  six  explosions 
causing  the  death  of  no  less  than  162  persons. 

"  As  we  have  before  stated,  for  each  fatal  accident  159,331  tons  of  mineral 
were  raised,  whilst  every  118,730  tons  cost  us  a  life  during  the  past  year. 
We  raised  6,986,431  tons  more  than  iu  the  preceding  year,  but  we  lost 
188  more  lives,  so  that  the  present  returns  are  scarcely  so  favorable  in 
regard  to  fatal  accidents  as  last  year.  To  bring  to  bank,  however,  out  of 
the  many  and  varied  dangers  of  pit-life,  no  less  than  118,730  tons  of 
minerals  is  a  praiseworthy  indication  of  our  mining  and  engineering 
skill  and  science,  which  we  believe  is  not  proportionately  equaled  in  any 
other  country  in  the  world;  whilst,  if  the  number  of  fatal  "falls"  were 
reduced  to  any  thing  like  proper  proportions,  the  results  would  be  such 
that  all  connected  with  our  mines  might  be  legitimately  proud.  The 
prohibitory  use  of  blasting  in  all  fiery  veins,  and  the  greater  precaution ' 
in  propping  both  in  roofs  and  sides  of  shafts,  appear  the  practical  lessons 
which  should  be  drawn  from  the  inspectors'  reports  for  the  past  year; 
and  as  they  are  easy  and  feasible  of  adoption,  we  feel  sure  that  all  who 
are  engaged  in  the  dangerous  avocation  of  underground  life  will  feel  it 
both  their  pleasure  and  their  duty  to  carry  them  out  to  the  very  best  of 
their  ability." 
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The  following  figures  show  the  mortality  from  accidents  under  different 
headings  for  the  year  1875 : 


Name  of  District 


Name  of  Insiteotor. 


Life  lost  per  men 
employed. 


Life  lost  per  tons 
wroaght. 


Durham 

Torkshire 

North  and  East  Lancashire 

Newcastle 

Midland 

St.  Helens,  Wigan,  etc 

North  Stafford 

South  Stafford 

Soath  Western 

South  Wales , 

East  Scotland 

West  Scotland 


Mr.  Bell   

Mr.  Warden... 
Mr..  Dickinson  . 

Mr.  Willis 

Mr.  Evans.. 

Mr.  Hall 

Mr.  Wynne  — 

Mr.  Baker 

Mr.  Brough... 
Mr.  Wales.... 

Mr.  Moore 

Mr.  Alexander 


771  (2) 
234  (12) 
440  (<)) 
686  (-3) 
7a3  (I) 
349  (10) 
286  (llj 
424  (7) 
397  (9) 
404  (8) 
645  (4) 
523    (5) 


261,796    (1 

60,962  (13 

119,581    (7 

196,812    (3 

188,699    (4 

88,840    (8 

78,494  (10 

129,994    (6 

74,852  (11 

80,903    (9 

198,614    (2 

156,.^'«)    (5 


ACCIDENTS  IN   PRUSSIAN   AND   ENGLISH  MINES. 

Since  1869,  all  accidents  in  mines  involving  loss  of  life  in  Prussia  have 
to  be  entered  by  the  mining  authorities  on  special  forms,  which  are  sent 
in  at  the  end  of  the  year  to  the  Statistical  Office  at  Berlin.  Here  the 
materials  are  worked  into  a  summary,  containing  the  respective  occupa- 
tions of  those  killed,  classing  the  accidents  according  to  their  severity 
and  grouping  them  in  accordance  with  their  causes.  The  summaries  for 
1874  and  1875  show  that  in  the  former  year  589,  and  in  the  latter  year 
678,  persons  lost  their  lives  in  Prussian  mines,  of  which  572  and  673, 
respectively,  were  overtaken  by  death  while  actually  at  work.  Of  the 
latter  number,  the  following  were  killed  in — 

1874.  1875. 

Coal  miues 484  438 

Brown-coal  mines 36  42 

Ore  mines 36  82 

Other  mineral-producing  oocapations 16  11 

To  judge  correctly  the  importance  of  those  figures,  it  is  necessary  to 
know  the  number  of  persons  employed  in  each  branch,  which  up  to  the 
present  time  are  known  only  for  the  year  1874.  In  that  year  the  aver- 
age number  employed  in  coal  mines  was  161,502;  in  brown-coal  mines, 
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18,645;  in  ore  mines,  58,822 ;  and  in  other  mineral-producing  branches, 
872  persons.  Thus  the  number  of  killed  in  1874  per  thousand  was  2.99 
in  coal  mines,  L93  in  brown-coal  mines,  0.61  in  ore  mines,  and  1.83  in 
other  mineral-producing  occupations. 

It  is  not  uninteresting  to  compare  the  figures  of  the  loss  of  life  in  Prus- 
sian mines  with  that  in  English  mines,  on  which  the  reports  of  the  in- 
spectors of  mines  give  yearly  full  information.  Unfortunately  the  com- 
parison between  the  English  and  Prussian  reports  is  only  of  a  very  re- 
stricted nature.  In  the  English  reports  the  grouping  obf-erved  is  not 
the  same  as  in  the  Prussian  statistics,  coal,  iron-stone,  clay,  and  coal-slate 
mines,  in  accordance  with  the  Coal  Mines  Regulation  Act,  being  com- 
bined in  one  group,  the  other  group — of  still  greater  importance,  and 
comprising,  besides  iron,  lead  and  tin  mining — being  subject  to  the  Met- 
alliferous Mines  Regulation  Act.  In  the  4,501  mines  affected  by  the 
first  named  act,  1,056  persons  lost  their  lives  in  1874,  and  1,244  in  1875, 
while  in  the  mines  regulated  by  the  Metalliferous  Mines  Act  103  per- 
sons were  killed  in  1874,  and  119  in  1875.  The  number  of  persons  em- 
ployed in  coal,  iron-stone,  clay,  and  coal-slate  mines  was  538,829  in  1874, 
and  535,845  in  1875,  and  in  the  remaining  mines  56,361  in  1874,  and 
58,073  in  1875.  Of  1,000  persons  employed  in  the  first  group  of  mining 
operations,  therefore,  1.96  were  killed  in  1874,  and  2.32  in  1875,  while  in 
the  second  group  1.83  in  1874,  and  2.05  in  1875,  lost  their  lives. 

In  the  English  mines,  under  the  operation  of  the  Coal  Mines  Regula- 
tion Act,  140,713,832  tons  were  raised  in  1874,  and  147,700,313  tons  in 
1875,  so  that  there  was  one  person  killed  in  1874  to  every  133,251  tons 
(2,665,020  Prussian  cwt.)  of  coals  raised,  and  in  1875  to  every  118,730  tons 
(2,374,600  cwt.).  In  Prussia,  however,  one  person  was  killed  for  every 
1,319,780  cwt.  raised,  of  the  value  of  £34,856,  from  coal  mines;  4,842,583 
cwt.,  of  the  value  of  £43,705,  from  brown-coal  mines;  1.952,086  cwt.,  of 
the  value  of  £81,572,  from  ore  mines;  and  285,766  cwt.,  of  the  value  of 
£6,245,  in  other  mineral-producing  pursuits. 

ACCIDENTS  IN   PENNSYLVANIA. 

The  reports  of  the  Pennsylvania  Mine  Inspectors  for  the  year  1876 
show  the  following  list  of  accidents: 

POTTSVILLE  DISTRICT  CASUALTIES  AND  THEIR  CHARACTER. 

Twenty-eight  fatal  accidcDts  occurred  in  and  abont  the  collieries  of  this  district  dur- 
ing the  year ;  but  since  the  2'2d  of  September  last  the  district  has  been  increased  by  the 
addition  to  it  of  New  Boston  Basin  collieries,  and  all  collieries  now  west  of  the  west 
branch  of  the  Schuylkill  River,  and  south  of  Broad  Mountain,  in  SchuylkiU  county,  ex- 
cept Brookside  colliery.  It  extends  from  Carbon  county  to  Dauphin  county  line,  and  is 
thirty-eight  miles  in  extent. 
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CHARACTER  OF  FATALITIBS. 

Lives  lost  by  falls  of  coal 5 

"  falls  of  rock  and  slate 3 

"  explosion  of  fire-damp 7 

**  explosion  of  powder 1 

**  explosion  of  a  blast  1 

"  being  crashed  by  wagons 1 

".  breaking  of  slope  chain 3 

''  falling  into  slopes  and  shafts,  etc 2 

"  falling  of  cages 2 

*•  being  crushed  in  machinery 1 

"  being  crashed  by  trestle!  ng 1 

**  hemorrhage 1 

28 

The  above  twenty-eight  persons  left  seventeen  widows  and  sixty-two  orphans. 
There  were  also  eighty -eight  non-fatal  accidents. 

SHENANDOAH  DISTRICT  CASUALTIES  AND  THEIR  CHARACTER. 

Twenty- six  fatal  accidents  occorred  in  this  district  during  the  year;  bat  since  the  22d 
of  September  the  district  was  divided,  and  all  the  collieries  situated  west  of  the  eastern 
limit  of  Girardsville,  and  north  of  Broad  Mountain,  in  Schuylkill  county,  and  all  the  col- 
lieries in  Columbia  county,  were  cut  off  and  the  same  added  to  Shamokin  district, which 
accounts  for  the  increase  in  fatal  casualties  in  the  Shamokin  district  this  year. 

CHARACTER  OF  FATALITIES. 

Lives  lost  by  falls  of  coal 8 

<<  falls  of  rocks  and  slate 3 

*^  breaking  of  ropes  and  chains 1 

"  falling  into  slopes  and  shafts 1 

"  explosions  of  boilers 3 

**  being  crushed  in  the  rollers 3 

"  being  crushed  in  machinery 2 

**  falling  into  open  breasts 2 

*'  explosion  of  fire-damp 1 

**  being  crushed  by  wagons 1 

26 
The  above  twenty-six  persons  left  eleven  widows  and  forty-nine  orphans. 
One  hundred  and  fourteen  persons  were  maimed  and  injured. 

SHAMOKIN  DISTRICT  CASUALTIES  AND  THEIR  FATAL  'CHARACTER. 

Thirty-eight  persons  came  to  their  death  in  this  district  during  the  year;  but  since 
the  22d  of  September  last  the  district  has  been  re-formed.  At  present  it  comprises  all 
the  collieries  in  Schuylkill  county  north  of  the  Broad  Mountain  and  west  of  the  eastern 
boundary  line  of  the  borough  of  Girardsville,  together  with  all  the  collieries  in  Colum- 
bia, Northumberland,  and  Dauphin  counties,  and  the  Brookfield  colliery  in-West  Schuyl- 
kill. 
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CHARACTER  OF  FATALITIES. 

Lives  lost  by  falls  of  coal 14 

**             falls  of  rock  and  slate 5 

**             explosions  of  powder 5 

explosions  of  blasts 2 

being  cmsbed  between  wagons 6 

breaking  of  chains 2 

"             being  crnsbed  by  machinery 2 

"             falling  into  rollers 1 

explosion  of  fire-damp 1 
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ORIGIN  OF   THE   COAL  STRATA. 

Every  intelligent  person  now  believes  that  coal  has  been  formed  from 
decomposed  vegetable  matter — the  leaves  and  stems  of  ancient  plants 
and  trees,  which  grew  and  fell  and  decomposed  and  became  mineralized 
on  the  ground  where  the  coal  is  now  found,  and  that  the  associated  strata 
have  been  derived  from  the  sediments  of  the  water  which  flowed  over 
the  carbonaceous  accumulation  during  the  subsidence  of  the  land. 

During  the  coal  formation  period  in  the  physical  history  of  the  earth 
vast  marshes  or  swampy  plains  skirted  the  ocean  or  formed  low  islands 
near  the  shore.  This  land  surface  was  composed  of  a  soft  and  light  soil, 
from  a  few  inches  to  several  feet  in  depth,  upon  which  there  arose  a  pro- 
fuse and  luxuriant  vegetation,  consisting  of  numerous  beautiful  and 
various  plants,  varying  in  size  from  small  mosses  to  stately  trees.  Year 
after  year  the  forest  dropped  its  leaves  and  fruit,  and  in  time  died  itself, 
to  be  succeeded  by  new  growths.  After  many  slowly  moving  centuries 
had  passed,  a  mingled  mass  of  vegetable  matter  was  formed,  like  the  pulpy 
mass  of  a  modern  peat  bog.  At  length,  through  the  agency  of  subter- 
ranean forces,  the  land  slowly  and  gradually  sank,  and  the  waters  of  the 
ocean  flowed  in  over  the  carbonaceous  material,  bringing  sand  and  mud 
and  other  sedimentary  materials,  which  settled  on  the  coal  marsh.  As 
the  sinking  process  continued,  the  ocean  current  brought  in  more  detri- 
tus, covering  up  the  older  accumulations.  The  buried  peat  bog  became 
compressed  by  the  accumulated  weight  of  the  ocean  sand  and  mud,  and 
the  original  plants  and  peaty  tissue  finally  became  hard  and  compact 
mineralized  coal.  The  mud  and  sand  also  solidified,  forming  sandstones, 
shales,  etc.,  according  to  the  nature  of  the  sedimentary  materials. 

The  subsidence  period  was  arrested  in  time,  and  was  followed  by  a 
long  period  of  rest,  during  which  time  the  ocean  not  only  was  filled  up, 
and  a  new  land  surface  formed,  but  new  growths  and  decays  of  vegeta- 
tion occurred,  as  in  the  formation  of  the  first  seam  of  coal.  This  was 
followed  by  another  downward  movement  of  the  land  and  another  burial 
of  the  coal  vegetation  by  the  detritus  of  the  ocean  currents.     The  set  of 
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processes  thus  described  were  repeated  in  the  formation  of  every  seam  of 
coal  and  its  associated  strata.  Late  investigations  made  by  eminent 
geologists  have  suggested  that  it  would  require  sixty  generations  of  trees 
and  eighteen  centuries  to  form  a  foot  in  thickness  of  coal. 

The  coal  strata  are  marked  with  the  remains  of  both  animal  and  vege- 
table life.  The  original  soil  in  which  the  coal  plants  grew — the  present 
fire-clay  floor  of  the  mine — contains  numerous  rootlets  and  stumps  of 
trees,  while  the  immediate  cover  of  the  coal,  the  first  deposition  of  sedi- 
mentary material  which  flowed  over  the  coal  marsh,  is  often  marked 
with  beautiful  impressions  of  trees  stretched  full  length  as  they  fell. 
Pieces  of  bark,  branches,  leaves,  and  ferns  also  cross  each  other  in  beau- 
tiful profusion. 

There  are  in  the  Coal  Measures  of  Ohio  sixteen  different  seams  of  coal 
which  exceed  two  feet  in  thickness.  There  are  several  other  seams,  but 
they  are  very  thin,  not  exceeding  two  to  six  inches  in  height,  and  they 
are  often  of  quite  limited  area.  Thirteen  or  fourteen  of  the  series  are  of 
workable  thickness  in  many  places  of  the  coal  field,  but  with  the  excep- 
tion of  No.  6,  all  the  lower  workable  coals  are  subject  to  wants  or  faults, 
or  become  so  reduced  in  height  as  to  be  of  little  or  no  commercial 
value  over  large  areas  where  they  are  due.  Even  No.  6,  which,  in  many 
places  in  Perry,  Jefferson,  and  Tuscarawas  counties,  rises  to  the  magnifi- 
cent height  of  eight  and  ten  feet,  dwarfs  to  two  or  two  and  one-half  feet, 
then  down  to  a  mere  trace,  and  sometimes  disappears  altogether.  No.  8, 
the  Pittsburgh  seam,  is  remarkable  alike  for  its  continuity  wherever 
it  is  due,  and  fur  its  presence  in  workable  height. 

Though  there  are  numerous  wants  in  the  different  coal  beds  of  the 
State,  there  is  a  general  continuity  of  the  seams  from  outcrop  to  outcrop. 
The  coals  of  the  Mahoning  valley  and  Massillon  regions  have  their  rep- 
resentatives in  the  Jackson  and  Lawrence  districts.  The  wants  or  in- 
terruptions are  the  result  of  water  spaces  exsting  in  the  old  coal  plain  at 
the  time  of  the  deposition  of  the  coal  vegetation,  and  also  of-  denuding 
forces  and  the  rolling  or  hilly  character  of  the  coal  marsh.  Where  wants 
are  met  in  any  of  the  seams  having  level  floors,  the  coal  has  been  eroded 
by  currents  of  water  in  rapid  motion  passing  over  the  loosely  matted 
peaty  material,  and  cutting  or  wai3hing  channels  through  part  or  the 
whole  thickness  of  the  peat  bog  during  the  first  stages  of  the  subsidence 
of  the  coal.  Sandstones,  fire-clays,  or  shales,  usually  the  two  former,  are 
found  usurping  the  place  of  the  eroded  coal  where  wants  are  found  in 
any  of  the  scams  due  to  erosive  agencies  or  to  original  water  spaces. 
The  floor  of  the  coal  beds  is  almost  invariably  wavy  and  rolling,  the  high 
arches  or  hills  containing  barren  ground.    The  coal  is  seen  to  become 
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gradually  thinner  in  ascending  these  hills,  and  finally  to  disappear  alto- 
gether. This  wavy  character  of  the  coal  floors  is  more  marked  in  the 
lower  than  in  theupper  coals  of  the  series,  and  is  most  marked  of  all  in 
the  lowest  seam,  or  Coal  No.  1. 

.  The  strata  associated  with  the  different  beds  of  coal  are  composed  of 
sheets  of  shales,  sandstones,  limestones,  iron  ores,  and  fire-clays  in  alter- 
nating layers.  None  of  these  sheets,  except  the  fire-clays  forming  the 
floor  of  the  coal  beds,  are  persistent  like  the  coals,  but  appear  and  disap- 
pear at  frequent  intervals.  The  shales  are  replaced  by  sandstones,  the 
sandstones  by  shales,  the  limestones  change  to  pure  or  calcareous  shale  or 
sandstone,  and  the  iron  ores  also  become  changed  to  other  rocks.  The 
first  deposition  of  sedimentary  material  which  formed  over  the  coal  after 
the  subsidence  of  the  coal  marsh  was  very  generally  mud  (now  shale), 
though  sandstone,  impregnated  with  the  remains  of  the  coal  flora,  show- 
ing that  this  was  the  first  formation,  is  sometimes  found  forming  the 
coal  roof.  Frequently  a  sandstone  roof  is  met,  but  shale  was  the  first 
deposition,  and  was  subsequently  removed.  None  of  the  sheets  forming 
the  coal  strata  are  very  thick.  Masses  of  ihaterial,  either  sandstone  or 
shale,  several  hundred  feet  in  thickness,  are  met,  but  on  close  examina- 
tion they  are  found  to  change  in  color  and  character,  the  alternating 
shales  being  black,  blue,  gray,  light,  etc.,  and  the  sandstones  being  light, 
red,  buff",  gray,  etc. 

Coal  No.  1,  in  Mahoning  Vallby. 

The  various  beds  of  coal,  as  I  have  said,  often  occupy  very  uneven 
floors,  the  changes  of  level  in  distances  of  a  few  hundred  feet  being  fre- 
quently fifty  and  sixty  feet.  The  more  rapid  changes  of  level  occur  in 
the  lower  coal  of  the  series,  No.  .1  of  the  geological  nomenclature.  In  the 
Mahoning  Valley  this  seam  occupies  a  series  of  long,  serpentine,  and, 
generally,  narrow  swamps  or  troughs.  Frequently  two  or  more  of  these 
troughs  run  alongside  of  each  other  in  nearly  parallel  lines,  the  coal 
stretching  from  one  basin  to  another,  over  an  anticlinal  arch,  without  a 
want  or  break  in  its  continuity.  But  generally  the  basins  are  separated 
from  each  other  by  large  intervals  of  barren  ground.  The  line  of  direc- 
tion of  these  swamps  is  usually  south-west,  though  their  course  is  very 
zigzag.  The  coal  is  always  thickest  in  the  hollows  or  low  places  of  the 
mine,  and  thinnest  on  the  hills  and  ridges.  In  the  Massillon  and  Jack- 
son regions  this  seam  of  coal,  though  marked  by  the  same  rapid  changes 
of  level  as  in  the  Mahoning  Valley,  stretches  out  in  a  series  of  hollows 
and  ridges  without  break  (though  with  a  marked  loss  of  height  on  the 
hills),  and  occupies  larger  areas  in  consequence,  but  there  is  also  large 
breaks  of  barren  ground  where  the  coal  is  due. 
9m 
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The  troughs  in  which  the  coal  of  the  Mahoning  Valley  rests  have  been 
scooped  out  of  an  originally  level  plain  by  erosive  agencies,  and  the 
ridges  which  separate  the  adjoining  swamps  upon  which  the  high  and 
thin  coal  reposes  are  not  the  tops  of  the  old  plain,  but  knolls  pared  down 
to  a  less  depth  than  the  swamps  below.  The  top  of  the  old  plain  is  one 
hundred  to  one  hundred  and  twenty  feet  above  the  bottom  of  the  swamps. 
This  plain  is  not  level,  but  is  scored  by  erosion,  forming  wavy  strata,  after 
the  manner  of  the  strata  in  the  mines,  though  the  hollows  are  too  shallow 
to  hold  the  coal.  Hence  vast  areas  of  barren  ground  exist  where  the 
coal  is  due,  that  is,  within  the  coal-producing  area,  the  shales  and  sand- 
stones of  the  Coal  Measures  resting  on  the  Conglomerate  or  Waverly  sand- 
stone. There  is  not  one  acre  in  fifteen  which  holds  coal  where  coal  is 
due,  and  much  of  the  coal  found  on  the  hill-sides,  and  even  in  the  swamps, 
is  too  thin  for  commercial  purposes. 

The  lower  coal  in  Jackson  county  rests  in  a  basin  scooped  out  of  the 
Conglomorate  rock,  the  Conglomorate  being  there  thirty  to  fifty  feet  thick. 
In  the  Mahoning  Valley  the  Conglomerate  is  generally  quite  thin,  from 
one  to  twenty  feet,  and  is  often  wanting,  and  the  coal  troughs  are  cut 
down  through  it,  or  its  horizon,  far  into  the  upper  surface  of  the  Waverly 
sandstone.  Patches  of  the  Conglomerate  frequently  form  the  roof  of  the 
coal  in  the  Mahoning  Valley,  near  the  margin  of  the  coal  field,  whence  it 
was  supposed  by  the  Pennsylvania  geologists  that  this  was  a  sub-carbon- 
iferous coal,  but  its  true  place  is  in  the  Coal  Measures,  of  which  it  forms 
the  base  or  lower  bed. 

The  most  northerly  points  in  the  Mahoning  Valley  where  the  lower  or 
block  coal  has  been  found  are  in  Hartford  and  Fowler  townships,  in 
Trumbull  county.  The  basins  in  w^hich  the  coal  rests  are  there  very 
shallow  and  narrow,  hence  the  coal  is  thin  and  of  limited  area.  These 
points  are,  without  doubt,  the  extreme  margins  of  the  coal  field — the  heads 
of  the  troughs  of  the  old  coal  marsh.  Coming  southward  into  Brookfield 
and  Vienna,  the  swamps  are  deep  and  broad,  and  the  coal  is  of  good 
minable  height  and  of  extended  existence.  East  of  Brookfield  we  pass 
into  Pennsylvania,  where,  in  Hickory  and  Lackawannock  townships, 
the  block  coal  is  found  abundantly,  but  northward,  as  in  Ohio,  it  appears 
to  thin  out  on  the  heads  of  the  swamps.  The  coal  rises  to  the  north  and 
east,  more  east  than  north,  gets  gradually  thinner  in  the  swamps  in 
that  direction,  and  is  covered  with  a  stratum  of  fire-clay.  In  Pama- 
tumyng  township,  and  in  the  vicinity  of  Greenfield,  northward  of  Hick- 
ory, a  long  tongue  or  trough  extends,  apparently  the  extension  of  the  Cur- 
tis Hill  swamp,  holding  coal  of  good  workable  height.     At  other  points 
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east  of  Pamatumyng  there  is  coal  material,  but  the  shales  or  sandstone 
of  the  Coal  Measures  are  found  resting  on  the  Waverly  or  Conglomerate. 

Both  in  Pennsylvania  and  Ohio  the  general  line  of  direction  of  the 
swamps  is  south-west,  but  they  frequently  change  and  point  to  every 
degree  of  the  compass.  Some  of  the  troughs  are  not  more  than  two  hun- 
dred feet  wide,  the  coal  rising  and  thinning  out  on  steep  hills  on  both 
sides;  others  flatten  out  into  broad  plains;  again,  there  will  be  alternat- 
ing hill  and  swamp,  forming  synclinal  and  anteclinal  curves  or  arches, 
without  break  in  the  continuity  of  the  coal,  though  with  an  invariable 
loss  of  height  on  the  ridges. 

Passing  due  westward  from  Curtis  Hill,  opposite  Sharon,  there  is  no 
coal  in  Ohio  till  we  reach  Vienna,  thirteen  miles  distant.  The  coal 
material  is  found  overlying  the  Conglomerate  and  Waverly,  but  thore 
are  no  swamps  deep  enough  to  hold  the  coal.  South  of  this  line,  only 
four  miles,  the  swamps  are  broad  and  deep,  and  there  are  a  series  of 
mines  extending  from  Applegate's  Slope  to  Sodom  Slope,  a  distance  of 
seven  miles,  and  the  intervals  of  barren  ground  are  few  and  narrow,  the 
coal  boldly  rising  and  falling  over  hollow  and  hill.  There  is  little  coal 
west  of  Sodom  Slope,  certainly  none  west  of  Kline's  Corners.  Prom  So- 
dom Slope  the  strata  gradually  rise  westward,  undulating,  however, 
into  shallow  basins  without  coal,  till  at  Loy's  Corners,  two  and  a  half 
miles  west  of  the  slope,  the  Waverly  sandstone  underlies  the  "  Drift," 
within  a  few  feet  of  the  top  of  the  ground.  Beginning  at  Vienna,  and 
passing  south  to  Church  Hill,  there  is  no  coal  north  of  this  line,  the 
swamps  holding  the  coal,  which  pursue  a  south-west  course,  having  no 
existence.  The  line  of  barren  ground  follows  the  general  line  of  the 
swamps,  the  Waverly  strata  rising  to  the  north-west  and  coming  to  the 
surface  a  mile  or  two  west  of  the  most  westerly  swamp  holding  the  coal. 
The  Waverly  sandstone,  which,  along  this  line,  comes  to  the  surface,  is 
one  hundred  and  twenty  feet  higher  than  the  swamp  coal  in  the  mines. 

The  mines  in  the  townships  of  Vienna,  Liberty,  and  Youngstown,  and 
in  Brookfield  and  Hubbard  townships,  have  been  so  fully  developed  that 
the  length  and  width  of  the  various  basins  might  be  mapped  out.  In 
the  low  places  or  swamps,  where  there  is  thin  coal,  or  where  there  is  no 
coal  at  all,  but  sandstone  or  fire-clay  usurping  the  place  of  the  seam,  an 
approximate  estimate  of  the  area  of  unproductive  ground  would  not  be 
diflBcult.  The  work  could  not  be  done  very  accurately,  owing  to  the 
winding  course  of  the  swamps,  and  to  their  liability  to  spread  out  or 
narrow  down. 

While  the  general  course  of  these  coal-basin  swamps  is  south-west, 
there  are  many  branch  swamps,  extending  from  east. to  west,  which  con- 
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nect  the  coal  of  adjoining  basins.  For  example,  the  coal  of  the  Apple- 
gate  and  Love  banks  is  connected,  although  the  coal  of  each  forms  inde- 
pendent basins,  and  the  Love  bank  will  doubtless  connect  on  the  weet 
with  one  of  the  mines  of  the  Mahoning  Coal  Company,  and  the  Mahon- 
ing coal  mines  with  Sodom  Slope,  or  with  some  adjoining  coal.  The  coal 
may  not  be  present  in  workable  height  all  the  way,  but  the  swamp  will 
doubtless  be  there. 

There  is  not  always  a  continuity  of  workable  coal,  from  mine  to  mine, 
in  the  line  of  direction  of  the  main  swamps,  that  is,  between  mines 
opened  south-west  of  each  other.  The  swamp,  or  coal  floor,  never 
gives  out,  but  the  coal,  as  I  have  stated,  frequently  becomes  reduced  in 
height  or  disappears  altogether,  and  prevents  the  junction  of  the  two 
mines.  This  fault  in  the  coal  is  generally  called  a  ''horseback,"  and  is 
due  to  the  eroding  of  the  coal  by  water  currents  carrying  sand  or  clay, 
which  scooped  out  the  peatty  material  which  subsequently  formed  the 
coal,  in  the  same  manner  as  the  coal  is  cut  out  on  the  hill-sides  of  the  mine. 
K  these  horsebacks  are  only  a  few  yards  in  thickness  they  are  cut  through 
by  the  miner,  but  if  they  extend  several  hundred  yards  the  mine  is 
abandoned  on  this  line,  and  a  new  opening,  a  shaft  or  slope,  sunk  on  the 
other  side  of  the  fault.  The  coal  is  not  always  wholly  cut  out  by  these 
horsebacks,  but  is  pared  down  to  a  foot  or  fifteen  inches.  The  cost  of  driv- 
ing an  entry  several  hundred  yards  in  thin  coal  is  greater  than  the  cost 
of  making  a  new  opening  on  the  other  side  of  the  horseback. 

When  the  coal  rises  on  hill-sides  out  of  the  swamps,  and  gradually 
loses  height,  it  seldom  thins  out  like  the  point  of  a  wedge,  but  is  suddenly 
cut  away  while  the  seam  may  be  yet  eighteen  inches  or  two  feet,  or  even 
three  feet,  thick,  according  to  the  varying  vertical  distance  from  the  bot- 
tom of  the  trough.  The  first  indication  which  the  miner  sees  of  losing 
the  seam  suddenly  is  the  appearance  of  a  white  roof  of  sandstone  or  fire- 
clay, or  a  mingled  strata  of  both.  A  few  yards  in  advance,  particularly 
if  the  hill  on  which  the  coal  is  rising  be  a  steep  one,  this  foreign  roof 
comes  down  on  the  coal  floor,  and  the  coal  is  gone  forever.  The  waters 
which  flowed  over  the  coal  marsh,  during  the  subsidence  of  the  land,  ap- 
pear to  have  cut  a  channel  through  the  loosely  matted  coal  vegetation, 
washing  it  out  and  carrying  it  away,  while  the  sediments  of  the  water, 
clay  or  sand,  or  a  mingling  of  both,  settled  down  in  the  place  of  the 
eroded  vegetable  material.  If  the  swamp  be  a  single  one,  the  coal  is 
found  cut  away  on  both  sides,  though  on  one  side  the  wash-fault  may  be 
ten  or  even  twenty  feet  higher  than  on  the  other.  If  there  be  a  hill  be- 
tween two  adjoining  swamps  the  coal  will  rise  on  it  and  dip  over  it  into 
the  adjoining  trough  without  break  in  the  continuity  of  the  bed,  and  the 
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fire-clay  or  sandstone  roof  will  not  appear.  Some  of  these  hills  between 
two  basins  are  fifty  and  sixty  feet  high,  and  on  top  the  coal  will  have 
thinned  down  to  ten  inches  or  a  foot,  but  it  bravely  holds  on  and  plunges 
downward  into  the  other  swamp,  increasing  in  height,  yard  by  yard,  un- 
til the  usual  thickness  of  seam  is  met  in  the  low  ground.  On  the  oppo- 
site side  of  the  swamp,  if  there  be  no  other  swamp  adjoining,  the  coal, 
in  many  cases,  will  be  cut  away  by  the  white  roof  before  it  has  reached 
twenty  or  thirty  feet  of  perpendicular  height  in  climbing  that  hill-side. 

The  wash-faults  which  so  frequently  erode  the  coal  on  the  hill-sides  in 
this  valley  are  met  in  several  seams  of  coal  higher  up  in  the  series, 
notably  in  Coal  No.  6,  where  that  seam  is  opened  in  the  Muskingum 
Valley,  and  also  in  the  seam  first  met  above  the  horizon  of  No.  6. 

The  hills  are  not  as  steep  as  in  the  Mahoning  Valley,  but  the  same 
agencies  of  removal — the  cutting  away  of  the  seam  by  water  currents 
and  the  usurpation  of  the  coal  by  fire-clay — are  met.  Such  cases  will  be 
described  in  subsequent  pages. 

There  are  many  beautiful  coal  flora  in  the  roof  shale  of  the  mines 
opened  in  the  Briar  Hill  coal  of  this  valley,  rivaling  any  thing  that 
may  be  seen  in  a  princely  conservatory. 

Coal  No.  1,  at  Mineral  Ridge. 

On  the  west  side  of  the  Mahoning  River,  near  Mineral  Ridge,  the  coal 
changes  in  character  from  a  block  or  long-grained  coal  to  a  blasting  or  short- 
grained  coal,  and  the  seam  splits  in  two,  the  intercalated  material  being 
composed  of  gray  shale  and  blackband  iron  ore,  unitedly  ranging  from  one 
to  five  feet  in  thickness.  The  roof  of  the  mines  also  changes' from  a  shale 
to  a  coarse-grained  sandstone,  often  a  Conglomerate  rock.  This  rock  was 
the  first  cover  of  the  coal,  as  is  shown  by  the  impressions  of  the  coal  flora 
which  lie  stretched  in  the  roof.  The  change  in  the  character  of  the  coal 
first  appears  between  the  old  Weathersfield  Slope  and  the  Weathersfield 
Shaft.  A  thin  wedge  of  shale  appears  in  the  coal,  near  the  middle  of  the 
seam,  which  increases  in  thickness  to  the  west.  There  is  little  black- 
band  in  the  Weathersfield  Shaft,  but  in  the  mines  at  Mineral  Ridge  this 
ore  is  always  present.  The  lower  bench  of  coal  loses  in  height  in  pass- 
ing westward,  falling  from  two  feet  to  six  inches  or  less.  This  bench  re- 
mains a  '* block  coal"  of  very  superior  quality,  and  the  two  benches  are 
so  unlike  that  they  might  well  be  taken  for  two  seams  running  together. 

The  hills  in  the  mines  at  Mineral  Ridge  are  generally  low  and  seldom 
cut  out  the  coal,  the  bed  rising  and  falling  over  hill  and  dale  without  any 
great  inconvenience  to  the  miner;  but  the  gray  shale,  called  "wide- 
awake" by  the  miners,  and  the  blackband  ore  which  lies  on  the  "  wide- 
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awake,"  lose  height  and  thin  out.  The  blackband,  which  ranges  from 
four  inches  to  a  foot  in  thickness,  thins  out  first;  then  the  "wide-awake," 
which  is  the  thicker  of  the  two,  thins  out  in  going  higher.  As  the  in- 
tercalated strata  disappear,  the  two  coal  benches  unite.  On  descending 
the  hill  on  the  opposite  side,  the  "wide-awake"  and  blackband  again 
come  in.  In  the  high  hills,  which  rise  to  forty  feet,  the  coal  also  thins 
out,  but  it  generally  holds  bravely  on,  until  it  thins  down  to  a  point,  and 
is  seldom  cut  away  suddenly  by  a  wash-fault,  as  in  the  block  coal  mines. 

The  blackband  ore  is  mined  in  connection  with  the  coal,  and  calcined 
at  the  pit's  mouth.  There  is  always  more  or  less  coal  sticking  to  the  ore, 
and  sometimes  thin  streaks  of  coal  are  interstratified  with  it,  which  serve 
as  fuel  in  roasting  the  iron-stone.  When  calcined,  forty-five  to  fifty  per 
cent,  of  iron  is  contained  in  the  ore.  It  is  then  used  in  the  blast-furnace 
in  connection  with  the  rich  ores  of  Lake  Superior,  making  a  very  supe- 
rior brand  of  iron  known  in  market  as  "American  Scotch."  Without  the 
presence  of  this  blackband  the  mines  could  not  be  worked  with  profit,  so 
inferior  in  quality  and  so  costly  to  mine  is  the  Mineral  Ridge  coal  as 
compared  with  the  Briar  Hill  variety.  For  house  fuel  and  for  rolling- 
mill  purposes  it  is  best  adapted,  and  is  generally  put  to  these  uses. 

In  some  of  the  favored  parts  of  the  mines  the  blackband  ore  yields  a 
ton  of  ore  to  a  ton  of  coal,  but  one  ton  of  ore  to  three  tons  of  coal  is  about 
the  general  average.  The  "wide-awake"  shale  forms  the  floor  of  the 
mines. 

South  of  Mineral  Ridge  there  is  coal  in  abundance,  but  it  appears  to 
be  too  thin  for  mining  purposes  at  present.  Still  further  south,  at  the 
Wick  &  Wells  Shaft,  in  Austintown,  the  seam  has  recovered  all  its  lost 
height,  and  the  Conglomerate  and  sandstone  roof  have  disappeared.  In 
this  mine  the  seam  is  still  in  two  benches,  the  "wide-awake"  appearing 
near  the  middle  of  the  coal ;  but  east,  at  Powers's  Mine,  it  is  a  homogene- 
ous mass,  and  a  good  block  coal.  West  of  the  Wick  &  Wells  Shaft,  at 
Weaver's  Corners,  the  coal  is  again  homogeneous.  South  of  the  Wick  <t 
Wells  Mine  the  coal  has  been  found  in  boring,  and  the  two  benches  are 
still  revealed.  The  area  occupied  by  the  coal  in  two  benches  does  not 
appear  to  be  more  than  two  miles  wide,  reaching  from  east  to  west,  but 
its  length  from  north  to  south  is  unknown.  Only  at  Mineral  Ridge  has 
the  blackband  ore  been  met. 

The  Conglomerate  rock  forming  the  roof  of  the  Mineral  Ridge  Mines 

• 

is  sometimes  present  at  Vienna.  In  Brookfield,  at  the  Curtis  Hill  Mine, 
it  is  also  present;  so,  also,  at  the  Seceder  and  Moore  Mines,  in  Liberty 
township.  The  Conglomerate  under  the  coal,  and  the  Conglomerate  over 
the  coal,  are  composed  of  the  same  materials. 
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From  twenty-four  to  sixty  feet  above  the  block  coal  there  is  a  second 
seam — No.  2  of  the  Geological  Survey.  It  is  a  very  persistent  coal,  and 
is  generally  present  where  No.  1  is  due,  except  where  it  has  subsequently 
been  removed  by  denudation.  On  the  high  lands  or  hills  which  border 
the  swamps  in  which  Coal  No.  1  reposes,  both  seams  are  generally  absent, 
because  the  Waverly  sandstone  and  Conglomerate  reach  up  above  the 
horizon  of  both  seams.  If  the  hill  be  sloping  gently,  No  2  may  overlap 
No.  1,  until  it  thins  out  or  abuts  against  the  Waverly.  If  the  hill  is  too 
high  to  hold  No.  1,  but  not  too  high  to  hold  No.  2,  this  latter  coal  may 
have  for  its  floor  the  Waverly  sandstone  or  Conglomerate,  the  true  floor 
of  No.  1. 

Coal  No.  2  is  seldom  more  than  eighteen  inches  thick,  and  is  often  less 
than  one  foot.  The  varying  thickness  of  strata  between  the  two  coals — 
twenty-four  to  sixty  feet — is  often  found  in  the  swamps,  and  is  caused  by 
the  lower  coal  dipping  in  one  direction  and  the  upper  one  going  perfectly 
level  or  gently  rising  in  the  same  direction.  In  Hubbard  the  distance 
between  these  coals  in  the  swamps  is  about  twenty-four  feet;  at  Min- 
eral Ridge,  in  the  swamp  of  the  Morris  &  Price  Shaft,  it  is  sixty 
feet. 

On  page  498,  Vol.  I.,  Ohio  Geological  Survey,  the  wavy  character  of  the 
floor  of  Coal  No.  1  is  shown  in  comparing  the  varying  depth  of  twelve 
drill-holes  put  down  on  the  mining  property  of  the  Brookfield  Coal  Com- 
pany, in  Trumbull  county.  Four  of  the  holes  in  question  show  changes 
in  level  respectively  of  14.86  feet,  24.18  feet,  28.38  feet,  and  54.80  feet,  as 
compared  with  the  coal  found  in  the  first  hole  drilled. 

"These  great  irregularities  in  the  position  of  the  coal  in  one  small 
coal  basin,"  says  Mr.  Read,  "are  more  remarkable  when  the  additional 
fact  is  considered,  that  at  forty-two  and  one-half  feet  above  the  block  coal 
a  thin  seam  (Coal  No.  2)  was  passed  through  in  drilling  the  first  hole, 
and  that  the  coal  maintained  a  perfectly  horizontal  position  over  the 
whole  area,  and  was  constantly  found  at  an  elevation  of  forty-five  and 
one-half  feet  above  the  point  adopted  as  a  base,  so  that  in  this  one  basin 
the  distance  between  these  two  seams  varies  from  44.5  to  100.3  feet." 

Mr.  Read  is  mistaken  in  making  this  statement,  having  evidently  been 
misinformed  by  the  surveyor  who  platted  the  holes  from  the  journal  of 
the  coal-drillers.  The  facts  are  that  Coal  No.  2  shows  changes  of  level 
conformable  to  Coal  No.  1,  though  these  changes  are  less  marked  in  the 
upper  coal.  A  moment's  reflection  as  to  the  manner  in  which  the  sedi- 
ments of  the  water,  now  forming  sandstone  and  shales,  were  deposited 
during  the  subsidence  of  the  land,  would  have  convinced  the  geologist  of 
the  fallacy  of  this  assumption  of  facts.    The  thin  stratum  of  coal  asso- 
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ciated  with  the  iron  ore  in  the  ore  mine  of  J.  W.  Leyde,  in  Habbard 
townfehip,  is  also  not  "Coal  No.  2,"  as  stated  in  the  geological  report,  but 
a  stratum  lying  sixty  to  eighty  feet  above  the  horizon  of  No.  2,  prob- 
ably the  representative  of  No.  3.  The  same  coal  and  ore  are  found  on  the 
lands  of  Jesse  Hoagland,  in  Hickory  township,  Pennsylvania.  Coal  No. 
2  is  passed  through  in  the  air-shaft  of  Pierce's  mine  adjoininji^,  eighty 
feet  below  the  horizon  of  Hoagland's  drift  mine.  Coal  No.  1  was  depos- 
ited, as  I  have  stated,  only  in  troughs  or  basins.  When  the  carbon- 
aceous matter  which  forms  the  coal  had  all  accumulated,  the  center  of 
the  peat  bog  on  the  bottom  of  the  swamp  would  be  fully  fifty  feet  thick ; 
half  way  up  the  hill-side  it  would  be  twenty-five  feet;  while  at  its  edges^ 
or  outcrops,  not  more  than  one  foot  would  be  accumulated.  When  the 
subsidence  occurred  and  the  sediments  of  the  water  settled  over  the  coal 
marsh,  the  loosely  matted  vegetable  material  became  compressed  from 
fifty  feet  to  four  feet  in  the  swamp,  and  from  twenty-five  to  two  feet  half 
way  up  the  hill,  and  from  one  foot  to  one  inch  at  the  edge.  The  strata 
forming  over  the  coal  vegetation  in  the  swamp  would  bend  as  the  coal 
became  more  and  more  compressed  by  the  weight  of  the  accumulating 
sediment,  conforming  to  the  bending  of  the  coal,  though  in  a  less  degree 
in  ascending  order.  Hence  when  Coal  No.  2  was  deposited  there  was  still 
an  irregular,  though  a  less  irregular  floor,  waving  up  and  down,  as  in  the 
case  of  Coal  No.  1.  And  this  is  what  we  find  in  practice,  not  only  in  the 
Brookfield  Coal  Company's  mine,  but  in  every  mine  in  the  Mahoning 
and  Shenango  valleys.  These  facts  are  proved  by  ocular  demonstration 
in  the  air-shafts  and  hoisting-shafts  of  numerous  mines.  The  hoisting- 
shaft  (or  slope)  is  generally  sunk  in  or  near  the  swamp  or  low  place  in 
the  coal,  while  the  air-shaft  is  generally  put  down  on  the  highest  hills, 
and  the  two  coals  show  the  confonnable  character  which  I  have  stated. 
The  cut  on  the  following  page  illustrates  the  facts,  and  shows,  also,  the 
various  strata  and  their  frequent  changes  from  rock  to  slate,  etc. 

In  the  deeper  shafts  of  the  valley  there  are  three  seams  met  with  above 
the  block  coal ;  the  upper  two  seldom  rise  to  six  inches  in  height,  are 
often  present  only  as  a  mere  brace,  and  are  frequently  wanting  altogether. 
They  are  doubtless  the  representatives  of  Coals  Nos.  3  and  4,  which, 
south  of  Mineral  Ridge,  rise  to  two  and  a  half  and  three  and  a  half  feet. 

The  first  twelve  to  sixteen  feet  of  shale  forming  the  cover  of  the  block 
coal  is  generally  a  brown  shale,  hard  and  compact,  making  a  firm  and 
safe  roof  for  the  miners.  The  eight  or  ten  inches  next  the  coal  is  black 
and  somewhat  softer  than  the  brown  material,  and  is,  particularly  in  the 
swamps,  often  filled  with  the  impressions  of  fern  leaves. 

Above  the  brown  shale  there  is  a  stratum  of  black  and  soft  shale,  of 
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varying  thickness,  upon  which  Coal  No.  2  rests.  Higher  up  the  strata 
are  very  irregular,  drill-holes  seldom  passing  through  material  alike  in 
thickness  and  character.  In  one  hole  there  is  sandstone  in  a  homogene- 
ous mass;  in  another  the  sandstone  is  met  in  several  beds,  with  shales 
between  them;  and  in  the  next  there  may  be  nothing  but  shale  from  top 
to  bottom. 

The  shales  are,  however,  the  prevailing  strata,  many  shafts,  one  hun- 
dred to  one  hundred  and  eighty  feet  deep,  having  few  or  no  sandstone 
beds.  The  geologists,  in  locating  a  massive  and  persistent  bed  of  sand- 
stone above  the  coal,  and  separated  from  it  by  a  few  feet  of  shale,  are 
misinformed  as  to  the  facts.  A  bed  of  sandstone  is  sometimes  there,  but 
it  is,  like  all  the  sandstones,  of  irregular  thickness  and  deposition. 
When  present  it  generally  cuts  out  Coal  No.  2,  and  sometimes  No.  1  also, 
forming  the  horsebacks  of  the  mines. 

Prof.  Rogers,  chief  of  the  former  Geological  Survey  of  Pennsylvania, 
located  this  coal  below  the  sub-conglomerate  rock — the  foundation-stone 
of  the  true  Coal  Measures— and  hence  called  it  a  sub-carboniferous  coal. 
Dr.  Newberry,  chief  of  the  Ohio  Geological  Survey,  has  shown  that  its 
true  place  is  above,  not  below,  the  Conglomerate  rock,  and  that  it  is  a  true 
Coal  Measure  bed.  Prof.  Leslie,  chief  of  the  present  Geological  Survey 
of  Pennsylvania,  disputes  Dr.  Newberry's  position,  and  reasserts  that  it 
is  a  sub-carboniferous  coal.  I  have  had  repeated  opportunities,  both  as  a 
working  miner  and  as  mine  inspector,  to  observe  the  position  of  this 
coal  in  many  of  the  mines  in  the  Shenango  Valley  of  Pennsylvania,  and 
in  all  of  the  mines  of  the  Mahoning  Valley  of  Ohio,  and  find  it  fre- 
quently capped  with  a  Conglomerate  rock,  and  still  mote  frequently, 
especially  in  the  swamps  or  troughs  of  the  mines,  not  only  below  the 
horizon  of  the  true  Conglomerate,  but  also  below  the  upper  surface  of  the 
Waverly  sandstone ;  and  yet  it  is  a  trtie  Coal  Measure  scam.  The  upper 
strata  of  the  Waverly  and  the  true  Conglomerate  also  were  deposited 
before  the  coal  was  deposited ;  the  troughs  or  swamps  in  which  the  coal 
reposes  below  the  horizon  of  the  Conglomerate  being,  as  has  been  shown, 
scooped  or  eroded  out  of  a  once  comparatively  level  plain,  anterior  to  the 
deposition  of  the  coal  vegetation.  The  pebbly  sandstone  sometimes 
forming  the  roof  of  the  coal  is  not  the  equivalent  of  the  pebbly  sand- 
stone underlying  the  coal,  but  a  newer  deposit  of  the  Carboniferous  age. 
In  the  Curtis  Hill  Mine,  in  Ohio,  and  in  some  of  the  mines  in  Pennsyl- 
vania, a  conglomerate  floor  and  a  conglomerate  roof  are  seen  in  the  same 
working-place  of  the  miner. 

The  accompanying  cut  shows  the  coal  in  the  swamp  below  the  upj^er 
surface  of  the  Waverly  sandstone.     The  coal  ascending  the  hill  oar  the 
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right  rises  over  the  top  of  the  Waverly,  and  is  seen  to  commence  plung- 
ing downwards  into  an  adjoining  swamp.  In  the  diagram  there  is  no 
conglomerate  present  below  the  coal ;  but  this  la  not  an  unusual  circum- 
stance. On  the  left  side  the  coal  does  not  rise  more  than  half  way  on  the 
hill  till  it  is  cut  out  by  a  white  roof  of  fire-clay.  The  Immediate  cover 
of  the  coal  in  the  swamp  is  a  brown  shale,  a  material  uniformly  forming 
the  roof  strata,  except  where  a  foreign  material  of  fire-clay  or  sandstone 
appears.  Three  bore-holes  are  shown  in  the  cut.  The  left  hole,  put 
down  outside  of  the  baein,  strikes  the  Waverly— the  "bottom  rock"  of 
the  drillers — high  above  the  coal  in  the  swamp,  and  after  passing  into 
■■bottom"  a  few  feet,  the  hole  is  abandoned.    The  middle  hole  goes  down 


into  the  thick  coal  in  the  swamp,  while  the  right  hole  taps  the  thin  coal 
on  the  top  of  the  arch  which  divides  two  swamps.  Above  the  brown 
state  there  is  a  bed  of  sandstone.  This  is  not  a  persistent  sandstone,  but 
where  present  it  sometimes  comes  down  on  top  of  the  coal,  and  cuts  into 
the  seam,  forming  a  horseback. 

The  Conglomerate  overlying  the  coal  and  the  sub-conglomerate  form- 
ing the  floor  of  the  coal  generally  resemble  each  other  in  appearance, 
and  are  perhaps  the  same  material,  though  of  different  ages.  Dr.  New- 
berry regards  the  upper  member  as  the  washings  of  the  ancient  beach 
which  bordered  the  coal  marsh,  and  that  it  was  deposited  only  on  the  ex- 
treme outcrop  of  the  coal  area.  It  is,  however,  not  confined  to  the  mines 
on  the  extreme  outcrop  of  the  coal  area,  but  is  found  overlying  the  coal 
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The  line  thowa  the  bottom  of  Coal  MaterUd  in  each  hole. 
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in  Liberty  towndhip,  at  the  Seceder  and  Moore  Mines,  ten  miles  south  of 
the  coal  outcrop.  May  it  not  be  the  washings  of  the  hills  over  the  coal 
vegetation  into  the  eroded  valleys  below,  in  the  first  stages  of  the  subsi- 
dence of  the  coal  marsh  ? 

I  have  selected  six  holes  from  the  journal  of  Solon  Bailey,  Esq.,  a  gen- 
tleman who  has  followed  boring  for  coal  in  the  Shenango  and  Mahoning 
valleys  for  the  last  sixteen  years.  These  holes  were  drilled  two  years 
ago  in  Liberty  township,  Trumbull  county,  and  are  all  within  twenty- 
five  rods  of  each  other,  except  the  last,  which  is  thirty  rods  north  of 
No.  5.  They  were  located  in  nearly  the  form  of  the  letter  N.  I  have  ex- 
cluded the  "drift"  in  the  sections,  and  made  a  line  showing  the  difier- 
ence  in  the  level  in  striking  solid  material.  These  holes  were  selected  at 
random,  and  show  nothing  unusual  in  the  structure  of  the  strata.  It  will 
be  noticed  that  the  coal  material  gives  out  in  No.  3,  more  than  forty  feet 
above  the  horizon  of  the  coal  found  in  No.  2,  the  last  fourteen  feet  of  hole 
No.  3  being  bored  in  the  Waverly  sandstone,  the  "bottom  rock"  of  the 
drillers ;  also,  that  the  horizon  of  the  coal  in  No.  4  is  nearly  fifty  feet 
below  the  bottom  of  the  coal  strata  in  No.  3.  No.  6  contains  a  four-inch . 
seam  of  coal,  forty-one  feet  above  the  bottom  of  the  coal  material,  and 
eighty  feet  above  the  horizon  of  the  coal  in  hole  No.  4.  This  thin  seam 
is  not  the  equivalent  of  No.  2,  but  of  a  thin  seam  sometimes  met  fifty  to 
sixty  feet  above  No.  2.  No.  2  is  not  present  in  any  of  the  drill-holes,  and 
is  generally  absent  in  this  locality,  its  place  being  usurped  by  shaly  rock. 

A  glance  at  the  drill-holes  of  Mr.  Bailey,  and  at  the  preceding  cut,  will 
show  the  diflSculty  in  establishing  the  relations  of  Coal  No.  1  to  the  "Con- 
glomerate rock."  The  Pennsylvania  geologists,  in  stating  that  the  coal 
is  below  the  Conglomerate,  and  is  therefore  a  sub-carboniferous  seam,  may 
well  be  excused  for  falling  into  error,  for,  while  a  true  Coal  Measure  bed,  it 
underlies  the  horizon  of  the  foundation  stone  of  the  coal  strata  in  the 
swamps  of  the  mine.  This  peculiarity  of  the  seam  also  greatly  per- 
plexes the  land-owner,  as  well  as  the  geologist,  in  leasing  his  land  for 
coal.  He  can  not  understand  why  his  lands  have  been  tested  fairly, 
when  the  coal-drillers  say  they  have  gone  down  below  the  level  of  the 
coal  rocks  and  found  no  coal,  while  they  acknowledged  in  the  same 
breath  that  they  did  not  go  down  to  the  coal  horizon  by  twenty  to  thirty 
feet. 

The  dip  of  the  coal  is  south-west,  following  the  direction  of  the  swamps 
at  the  rate  of  about  thirty  feet  to  the  mile.  The  dip  is  not  uniform,  and 
it  sometimes  reverses  itself.  In  Hickory  and  Lackawannock  townships, 
in  Pennsylvania,  the  direction  of  the  swamps  is  generally  south-east,  and 
the  dip  is  in  that  direction. 
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The  floor  of  the  coal  is  sometimes  sandstone,  sometimes  a  black  carbon- 
aceous shale,  and  sometimes  light  shale.  The  troughs,  after  being 
scooped  out  of  the  old  plains,  were  filled  up  for  a  few  feet  with  sede- 
mentary  materials  washed  from  the  hills,  or  deposited  by  water  currents, 
carried  along  their  bottoms.  The  higher  we  ascend  the  sides  of  the 
troughs  the  less  is  seen  of  this  material,  until  the  coal,  as  it  thins  out  on 
the  ridges,  is  found  resting  on  the  bare  Waverly  sandstone.  There  is  less 
fire-clay  forming  the  floor  of  the  mines  in  this  region  than  in  any  other 
district  of  the  State.  In  the  bottom  of  the  swamps  there  is  nearly  al- 
ways a  black  carbonaceous  shale. present ;  below  that  often  a  stratum  of 
sandstone,  in  which  OcUamites  and  Stigmaria  abound.  Indeed,  it  may  be 
said  that  this  is  a  coal  seam  in  which  there  is  no  underlying  clay ;  but 
this  is  not  the  only  case  of  the  kind  encountered  in  coal  mines. 

Coal  No.  1,  which  at  Mineral  Ridge  is  above  the  base  of  the  ridge  on 
the  south  side,  plunges  under  the  valley  in  passing  southward  along  the 
line  of  the  Niles  and  New  Lisbon  Railway.  McKinnie  Shaft  and  Ohltam 
Shaft,  sunk  within  one  mile  of  Mineral  Ridge,  on  low  ground,  are  each 
over  one  hundred  feet  deep.  The  coal  here,  as  on  the  ridge,  is  found  in  two 
layers,  with  a  stratum  of  blackband  ore  and  shale  separating  the  benches; 
but  at  Weaver's  Corners,  two  miles  further  south,  the  seam  has  united 
again,  and  appears  as  a  homogeneous  mass.  The  coal  is  here  one  hundred 
and  fifty  feet  below  the  surface.  South  of  this  point  no  mine  has  been 
opened,  and  little  coal  has  been  found.  Eastward  a  series  of  mines — the 
Foster  Shaft,  the  Osburn  Shaft,  and  Powers  Slope,  etc. — form  the  base 
line  of  tlie  most  southerly  openings  of  Coal  No.  1  in  the  Mahoning  Val- 
ley. That  coal  exists  still  further  south  can  admit  of  little  doubt ;  but 
the  increasing  depth  of  the  seam  below  the  surface,  reaching  two  hun- 
dred and  forty  feet  at  the  Foster  Mine,  prevents  any  vigorous  search  for 
it.  The  application  of  steam  for  the  purpose  of  boring,  coupled  with 
ability  to  raise  cores  of  the  strata,  as  is  done  with  the  hollow  dia- 
mond drill,  will,  however,  induce  the  mining  and  iron  manufacturing 
companies  to  renew  the  search,  and  many  mines  will  be  found  in  the  fu- 
ture, as  in  the  past,  where  coal  was  believed  to  have  no  existence. 

As  a  general  rule,  the  hills  are  not  as  high  in  the  mines  of  the  Massil- 
lon  region  as  in  the  Mahoning  Valley.  There  are,  however,  some  high 
hills  near  Massillon,  one  of  which,  as  seen  in  the  slope  at  Canal  Fulton, 
rises  to  sixty  feet,  then  dips  over  into  an  adjoining  swamp,  the  coal 
bravely  holding  on  all  the  way,  though  reduced  in  thickness  to  six  inches 
on  the  high  arch.  Very  frequently  the  coal  seam  is  cut  away  by  the 
white  roof  appearing  before  the  coal  has  risen  twelve  to  fifteen  feet  above 
the  swamp. 
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In  the  Maple  Grove  Mine  a  sand-bar  cuts  the  coal  out  on  the  west  side 
of  the  main  swamp.  The  bed  is  of  good  thickness  until  this  fault  is  met, 
when  not  only  the  coal  but  all  the  incumbent  strata  are  cut  away,  and 
their  places  filled  with  sand.  These  sand-bars  are  of  frequent  occurrence 
in  this  valley.  Sometimes  they  come  down  to  the  coal,  all  the  shale 
above  it  being  removed,  while  the  coal  itself  is  found  in  place.  These 
faults  are  generally  met  in  mines  with  a  light  cover.  Where  the  cover 
is  light,  both  in  the  Tuscarawas  and  Mahoning  Valleys,  the  roof  is  soft  and 
friable,  and  the  coal  between  the  face  and  butt  slips  filled  with  clay. 

Coal  No.  6,  and  its  associate  Strata  in  the  Great  Vein  Region. 

The  great  thick  coal  of  Perry  county,  popularly  known  as  the  "Great 
Vein,"  is  the  equivalent  of  the  Nelsonville  seam  of  the  Hocking  Valley. 
In  all  the  mines  of  the  Hocking  Valley  above  Doanville  the  coal  is  from 
five  feet  ten  inches  to  seven  feet  thick.  At  Doanville,  Floodwood,  and 
Hamley's  Run  it  is  eight  to  eight  and  one-half  feet  thick.  At  Straitsville 
and  Shawnee  it  is  nine  to  eleven  feet  thick,  and  at  Ewing  Site,  on  the 
Lower  Sunday  Creek,  and  at  Buckingham  and  Ferrara  it  rises  to  twelve 
and  thirteen  feet.  The  additional  height  over  seven  feet  is  due  to  the 
union  of  two  seams  of  coal,  and  to  the  enlargement  of  the  upper  of  the 
two  beds  after  the  coalescing  of  the  seams.  In  Peter  Hayden's  mines,  in 
Haydenville,  opened  near  the  northern  margin  or  outcrop  of  the  coal, 
the  two  beds  are  twenty  feet  apart,  but  in  going  down  the  Hocking  Valley 
they  are  seen  to  gradually  approach  each  other,  until  at  Doanville  mines, 
on  the  left  bank  of  the  Hocking  River,  and  at  Floodwood,  on  the  right 
bank,  they  come  together,  forming  one  seam  so  perfectly  that  not  even 
the  judging  eye  of  the  practical  miner  can  detect  the  point  of  coalescence. 

The  upper  seam  is  seen  in  all  the  mines  of  the  valley;  it  is  not  per- 
sistent, however ;  but  where  wanting,  the  want  is  plainly  the  result  of 
denuding  forces,  the  coal  and  shale  intervening  between  the  sandstone 
strata  and  the  main  bed  of  coal  having  been  removed  by  wash-faults, 
and  their  places  usurped  with  a  mass  of  fire-clay,  or  friable  sandstone,  a 
very  bad  and  treacherous  roof  over  the  heads  of  the  miners. 

At  Haydenville,  as  I  have  said,. the  two  coals  are  fifteen  to  twenty  feet 
apart;  at  Brooks's  mines,  three  miles  below  Hayden's,  they  are  five  to 
ten  feet  apart;  at  Poston's  and  the  Cooperative  mines,  below  Brooks's,  they 
are  four  to  six  feet  apart ;  at  Longstreth's,  a  mile  below  Poston's,  they  are 
three  to  five  feet  apart,  and  at  Doanville  they  have  coalesced.  On' the 
opposite  side  of  the  river  from  Doanville,  in  the  Floodwood  mines,  the 
point  of  union  is  seen  to  occur  in  this  mine.  On  the  western  side  of 
the  workings  the  two  seams  are  one  to  four  feet  apart ;  but  after  the 
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junction  is  formed  on  the  eastern  side  they  remain  united,  adding  two 
feet  of  height  to  the  coal. 
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In  the  Hamley  Run  Shaft,  two  miles  below  the  Floodwood  Mines,  a 
wedge  of  slate,  three  to  six  inches  thick,  divides  the  coals,  but  in  the 
Salina  Shaft,  one  and  one-half  miles  below  Hamley's  Run,  this  shale  has 
disappeared  again. 

Passing  northward  from  the  Floodwood  and  Doanville  Mines,  the  upper 
coal  continues  to  increase  in  thickness  from  a  two  to  a  five-foot  stratum, 
making  the  Straitsville  and  Shawnee  Coal  Measures  ten  and  eleven  feet. 
At  Buckingham,  where  thirteen  feet  two  inches  of  height  is  met,  the 
middle  bench,  usually  less  than  four  feet  thick,  has  enlarged  to  five  or  six 
feet. 
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The  area  pf  th"*  great  tlufk  lhmI,  resulting  (ram  the  union  of  the  two 
seam^,  dofi*  not  o<-cupy  more  than  forty  or  fifty  square  miles.  Shawnee 
IB  the  limit  in  the  north-west ;  a  pt>int  no  groiit  distance  north  from  Fer- 
rara  is  the  limit  on  the  north-fa?! ;  a  mile  oast  of  Ewing  Site  is  tlie  south- 
east limit,  and  DoanviUe  and  Klooilwood  is  thf  margin  on  the  south-west. 
Of  nouTse  vast  areas  outside  of  these  limits  contain  the  coal  in  height 
varyinj;  from  four  to  si'Vitn  fi'et,  as  in  the  N<  iMonville  district,  and  the 
regions  between  Shawnee,  Somerset,  Xew  Lexington,  etc. 

At  Shawnee  the  coat  tbins  down  from  nine  and  a  half  feet  to  five  and 
a  half  feet,  and  north  of  Shawnee  the  five  and  u  half  feet  gradually  de- 
creases till,  at  Somerset,  and  along  tlie  Muskingum  ViiUey  Railroad  to 
Zanesville,  four  and  even  three -feet  It>  all  thai  is  left  of  the  ma^niiiGGnt  . 
ten  and  eleven-foot  toul.  The  first  notice  of  the  thinning  of  the  eoal  at 
Shawnee  occurs  in  the  mines  of  tlie  New  York  and  StraitsviUe  Coal 
Company.  A  thin  witlijc  of  .-hale  appears  in  the  coal  about  four  feet 
from  the  Uiyi.  This  shale  jrradiially  increases  in  thickness,  taking  the 
place  of  the  Ion  eoal.  finally  cutting'  it  out  iiltogether.  The  seam  does 
not  split  into  two  continuous  parts,  as  in  the  Hocking  Valley,  for,  as  soon 
as  the  .ihale  ha^  iucn  used  in  thickness  so  as  to  cut  away  the  toji  coal,  no 
trace  of  it  is  ever  seen  aCterwitnl.  I  have  examinetl  tin-  strata  overlying 
the  coal  at  CiinesviMe.  Itristnl  Tunuel.  and  other  points  where  the  coal 
is  five  feet  or  less  in  Ihieknes-,  and  though  tht'  shales  were  twenty  to 
thirty  feet  in  thickness  no  vestige  ot'  the  lost  top  coal  cuuld  be  seen. 


The  high  bluffs  in  the  Hocking  Valley,  at  and  below  Nelsonville,  as 
well  as  at  Straitsville  and  ^>iia>MLee,  and  the  numerous  coalVpe nines, 
10  m 
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alSbrd  an  excellent  opportunity  for  measuring  the  thickntss  of  strata 
lying  between  the  different  beds  of  coal  in  these  three  districts,  and  thuB 
of  settling,  by  the  best  of  proofs,  the  question  of  the  **  parallelism  of  coal 
seams.' '  On  page  347,  Vol.  1,  Geology,  Professor  Andrews  says :  "  One  care- 
ful measurement  of  the  interval  between  two  seams  is  so  excellent  a  guide 
that,  either  seam  being  found,  the  place  of  the  other  can  be  readily  deter- 
mined. There  may  be  difficulty  in  ascertaining  the  exact  interval,  be- 
cause there  may  be  considerable  horizontal  distance  between  the  expo- 
sures of  the  seams,  and  calculations  must  be  made  for  the  dip,  usually 
an  unknown  term,  but  when  the  measurements  are  accurate  the  parallel- 
ism is  perfect  and  beautiful.  There  is  a  little  play  of  variation  sometimes, 
but  it  is  generally  very  slight.-'  In  this  view  Professor  Andrews  is  sup- 
ported by  Professor  Dana,  the  eminent  mineralogist,  but  the  facts  are 
against  them,  however  plausible  and  beautiful  the  theory  may  be.  The 
intervals  between  th«  various  coal  seams  recorded  in  the  following  pages 
occur,  in  most  instances,  in  the  second  Geological  District;,  of  which  Pro- 
fessor Andrews  had  charge  as  Assistant  Geologist  of  the  late  Geological 
Survey,  but  the  same  conditions  are  found  in  every  coal  district  of  the  State. 
The  measurements  were  in  no  case  taken  by  the  barometer,  that  instrument 
not  being  deemed  sufficiently  reliable,  but  by  the  tape-line  and  engineer's 
level.  Four  seams  of  coal,  No.  5,  No.  6  (the  Great  Vein),  No.  6a  (the  Nor- 
ris  coaF),  and  No.  7  (the  Bayley's  Run  coal),  are  very  persistent  beds  in 
the  Hocking  Valley  districts.  No.  6  (the  Great  Seam)  is  mined  in  thir- 
teen mines  in  the  Nelsonville  district,  in  nine  in  the  Straitsville  district, 
and  in  six  mines  at  Shawnee.  Wherever  No.  7  (the  Bayley's  Run  coal) 
is  due,  it  is  found  from  sixty-five  to  one  hundred  and  five  feet  above  No.  6, 
having  an  average  thickness  of  four  feet,  and  wherever  No.  5  is  due  above 
water-level  it  is  found  from  eighteen  to  thirty  feet  below  the  horizon  of 
No.  6.  With  the  assistance  of  Mr.  Thomas  Berry,  superintendent  of  Long- 
streth's  Mines,  at  Nelsonville,  Mr.  James  Findlay,  superintendent  of  the 
Newark  Coal  Company's  Mines,  at  Shawnee,  and  Mr.  D.  W.  Roy,  superin- 
tendent of  the  Central  Mines,  at  Straitsville,  I  measured  the  distance  be- 
tween these  coals  at  the  above  named  mines,  using  an  engineer's  level  to 
insure  precision.  At  Longstreth's  Mine  the  distance  between  Nos.  5  and 
6  is  twenty-one  feet  eight  inches,  measuring  from  floor  to  floor  of  the 
seams,  and  the  distance  between  Nos.  6  and  7  is  seventy-five  feet  one 
inch.  The  distance  between  Nos.  5  and  6  at  the  Newark  Coal  Company's 
Mine,  at  Shawnee,  is  eighteen  feet,  showing  a  convergence  of  three  feet 
two  inches  from  Longstreth's,  and  the  distance  from  No.  6  to  No.  7 
is  sixty-three  feet,  showing  a  convergence  from  Longstreth's  of  twelve 
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feet  one  inch.  These  mines  are  about  ten  miles  apart.  The  distance 
between  Nos.  6  and  6,  at  the  old  Straitsville  Mine  (No.  6  being  below 
water-level  at  the  Central  Mine),  is  twenty  feet  ten  inches ;  showing  a 
divergence  from  the  Newark  Mines,  at  Shawnee,  of  eleven  feet  four  inches, 
and  from  Longstreth's  Mine,  at  Nelsonville,  of  eight  feet  two  inches.  The 
distance  between  Nos.  6  and  7,  at  the  Central  Mine,  at  Straitsville,  is 
ninety-two  feet;  showing  a  divergence  from  the  Newark  Mine  of  twenty- 
nine  feet,  and  from  Longstreth's  Mine  of  seventeen  feet.  The  Newark  and 
Central  Mines  are  two  miles  apart.  Between  No.  6  and  No.  7,  No.  6a  (the 
Norris  coal)  is  present  at  all  these  mining  properties,  and  it  diverges  and 
converges  like  its  associates.  This  seam  is  only  two  feet  thick  at  Straits- 
ville and  Shawnee,  and  is  still  thinner  in  the  Hocking  Valley,  at  Long- 
streth's Mines,  but  at  this  latter  point  it  had  a  sandstone  roof,  and  was 
doubtless  partly  pared  away  by  the  sand  when  it  formed  over  the  coal. 
Further  down  the  valley  the  coal  is  wanting  altogether.  Several  holes 
drilled  by  General  Thomas  Ewing  in  the  lower  Sunday  Creek  Valley  for 
the  Great  Seam  also  show  marked  converging  and  diverging  of  the  Bay- 
ley's  Run  and  Great  Vein  coals,  Nos.  7  and  6.  Five  bore-holes  were  sunk 
by  General  Ewing,  the  most  northerly  of  the  series  being  put  down  at 
Mud  Fork,  a  few  rods  west  of  the  Allen  bank.  The  distance  between  the 
coals  in  this  hole,  counting  from  floor  to  floor,  is  sixty-seven  feet.  Two 
and  a  fourth  miles  north  of  this  hole,  at  Ewing  Site,  another  one  was 
bored,  and  the  two  coals  were  found  ninety-six  feet  two  inches  apart,  show- 
ing a  divergence  of  twenty-nine  feet  two  inches.  The  other  three  holes 
showed  respectively  eighty-two  feet,  seventy-two  feet,  and  seventy-four  feet 
between  the  coals.  One  of  the  holes  bored  on  Bayley's  Run,  which  shows 
seventy-four  feet  between  the  coals,  lies  nearly  north  of  Ewing,  where 
the  coals  are  ninety-six  feet  two  inches  apart,  being  a  convergence  of 
twenty-two  feet  two  inches,  but  within  two  and  a  fourth  miles  of  the  Bay- 
ley's  Run  hole  the  Chauncy  Shaft  is  sunk,  and  in  this  shaft  the  coals  are 
one  hundred  and  five  feet  apart,  being  a  divergence  of  twenty-one  feet. 
From  the  Mud  Fork  hole,  near  the  Allen  bank,  the  most  northerly  of 
General  E wing's  series,  to  the  Chauncy  Shaft,  there  is  a  divergence  of 
thirty-eight  feet,  the  distance  being  seven  miles  in  a  straight  line.  These 
facts,  as  I  have  said,  are  illustrated  in  every  coal  region  of  the  State,  and 
are  due  to  the  undulations  in  the  coal-floor,  one  seam  dipping  into  a  low 
place  or  depression,  while  the  seam  above  it  may  be  rising  over  the  same 

line. 

The  following  cut  shows  the  position  of  the  three  coals  at  Straitsville 
and  Shawnee.    The  limestone  which  underlies  No.  7  is  supposed  to  be 
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level  on  the  cut,  but  this  is  of  no  consequence,  as  the  object  is  to  show 
the  varying  thickness  of  strata  between  the  coals : 

Coal  No.  5  is  eighteen  and  one- 
lialf  feet  below  No.  6  at  Shawnee, 
«nd  is  thirty  feet  below  it  at  the 
Straitsville   Mining  Company's 
mine.    The  Great  Vein,  the  only 
fced  in  course  of  development,  il- 
lustrates the  manner  in  which 
4he  various  seams  of  coal  con- 
verge and  diverge.    The  general 
^ip  at  Straitsville  is  pouth-east, 
<>ut  there  are  departures  from  the 
usual  dip  on  the  part  of  some  of 
the  seams.     For  example,   the 
Plummer  Hill,  the  Straitsville 
Mining  Company's  mine,  and  the 
Central  Mine,  all  three  opened  on 
the  south  side  of  the  railroad  in 
«n  eastern  line,  have  different 
dips,    the    Plummer    Hill    and 
Straitsville   dipping    south-east 
mnd  the  Central  due  south.    The 
main   opening  of  the   Central, 
fronting  the  railroad,  is  thirty- 
two  feet  higher  at  the  entrance 
^f  the  mine  than  the  outcrop  of 
^he  coal  on  Lost  Run,  on  the 
other  side  of  Black  Snake  Ridge, 
the  line  of  direction  boing  south 
five  degrees  west,  and  the  dis- 
tance three  thousand  feet.    Coal 
No.  5  is  below  water-level  at  the 
south  opening,  and  the  distance 
between   it    and    No.    ^>   is    not 
■known ;  but  the  distance  between  No.  fi  and  No.  6a  and  No.  7  has  been 
t-measured  by  means  of  an  engineer's  level,  and  are  as  stated  in  the  cut, 
to  wit,  from  the  floor  of  No.  6  to  No.  (kij  fifty-seven  feet ;  from  No.  6a  to 
.No.  7,  twenty-three  feet.     On  the  other  side  of  Black  Snake  Ridge  No.  6 
^nd  No.  7  are  eighty-three  feet  apart  (No.  6a  not  being  exposed),  show- 
ing a  convergence  of  nine  feet.     Thus,  while  No.  6  dipped  thirty-two 


149 

feet  in  three  thousand  feet  on  a  line  south  five  degrees  west,  No.  7  dipped 
only  twenty-three  feet  over  the  same  line. 

The  convergence  and  divergence  of  coal  seams,  and  the  splitting  of  a 
seam  into  two  or  more  parts,  as  well  as  the  coalescing  of  two  or  more 
seams,  are  facts  of  practical  geology  not  confined  to  the  Ohio  coal  fields 
but  are  met  in  every  mining  region  of  the  world  where  the  mining 
developments  have  laid  bare  strata  by  shafting.  The  best  field  for  the 
proofs  of  these  facts  are  found  in  the  British  coal  regions.  In  England^ 
Scotland,  and  Wales  there  are  three  thousand  coal  mines,  varying  ixk 
perpendicular  depth  from  one  hundred  feet  to  two  thousand  four  hundred 
feet.  In  many  of  the  pits  ten  and  twelve  difterent  seams  are  passed 
through,  and  frequently  the  coals  of  three  and  four  different  beds  are 
raised  from  the  same  shaft.  The  strata  between  the  different  coal  beds 
have  been  measured  in  hundreds  of  oases,  and  the  fact  of  divergence  and 
convergence  are  understood  by  every  mining  geologist,  every  mining 
engineer,  and  every  practical  miner  in  Great  Britain.  A  remarkable 
case  of  the  splittilg  of  a  coal  bed  occurs  in  [the  great  thick  coal  of  south 
Stafibrdsliire,  where  that  seam,  ranging  from  twenty-four  to  thirty-six 
feet  at  Dudley,  Billston,  and  Wolverhampton,  splits  up  into  eight  differ- 
ent beds  at  Cannock  Chase. 

In  Lanarkshire,  Scotland,  the  Main  coal  and  Pyotshaw,  two  seams  of 
coal,  each  about  four  and  a  half  feet  thick,  form  a  double  seam,  the  Pyot- 
shaw resting  on  tne  Main  coal.  A  thin  wedge  of  shale  finally  appears 
between  the  coals,  which  gradually  increases  injthickness  to  thirty  feet 
in  a  distance  of  two  or  three  miles.  The  various  coal  beds  of  Great  Brit- 
*  ain  thin  out  and  disappear  in  many  places  where  they  are  due,  like  the 
coal  beds  of  our  State.  The  "splint"  coal,  a  superior  iron-making  coal>. 
is  a  well-known  seam  throughout  Lanarkshire.  Its  position  is  about 
eighty-four  feet  below  the  celebrated  **blackband  iron-stone,"  which  is 
also  frequently  wanting  where  it  should  exist.  At  Eastfield  the  splint 
ooal  is  present,  but  the  blackband  is  absent.  On  the  river  Clyde,  near 
the  city  of  Glasgow,  and  at  Lesmahago,  the  iron-stone  is  found,  and 
mined  in  both  places,  but  the  splint  coal  is  wanting.  The  celebrated 
'*  boghead  "  coal  has  also  no  existence  at  Eastfield. 

The  block  coal  region  of  Indiana  contains  two  furnace  coals,  which  are 
both  worked.  Both  occupy  very  undulating  floors,  being  deposited  in 
basins  or  swamps,  somewhat  after  the  basins  in  the  Jackson  county  dis«^ 
trict  of  Ohio.  As  the  coal  rises  in  the  hills  it  thins  out,  and  the  basins  of 
such  seams  appear  to  be  so  located  that  the  two  coals  are  seldom  found  one 
below  the  other  in  minable  thickness ;  if  the  upper  one  is  in  place  the 
lower  one  is  generally  wanting,  and  vice  versa. 
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The  Nelsonville  coal,  which  at  Haydenville  is  one  hundred  and  fifty- 
five  feet  above  the  level  of  the  railroad,  dips  much  more  rapidly  than 
the  Hocking  River  in  descending  the  valley.  At  Hamley's  Run,  ten 
miles  south-east  of  Haydenville,  the  coal  plunges  under  the  Hocking 
River,  and  is  reached  in  Hamley's  Run  by  a  shaft  sixty  feet  deep,  and  at 
Athens,  ten  miles  below  Hamley's  Run,  another  shaft,  one  hundred  and 
ninety-six  feet  deep,  taps  the  coal.  Co^l  No.  7  (No  6a  having  thinned 
out)  is  level  with  the  Hocking  River  at  Cliauncy,  and  is  ninety  feet 
below  the  railroad  in  the  Athens  shaft. 

Three  and  a  quarter  miles  west  of  Athens,  on  Factory  Run,  along  the 
line  of  the  Marietta  and  Cincinnati  Railroad,  No.  7  reappears  above  the 
creek,  and  is  opened  in  several  places  on  the  De  Steugher  farm.  From 
Athens  to  De  Steugher's  the  railroad  is  nearly  level,  but  westward,  to 
Marshfield,  it  rises  rapidly,  Marshfield  being  one  hundred  and  forty-seven 
feet  higher  than  De  Steugher's.  No.  7  is  re-buried  about  midway  between 
these  places,  and  is  forty  feet  under  the  railroad  at  Marshfield.  From 
Marshfield  to  Mineral  City  the  descent  is  one  hundred  feet  in  three  miles. 
No.  7  crops  out  on  the  bank  of  the  railroad  half  a  mile  west  of  the  for- 
mer place,  and  No.  6  rises  above  the  bed  of  Hewett's  Fork,  three  quarters 
of  a  mile  east  of  the  latter.  At  Mineral  Station  this  coal  is  above  the 
railroad  level,  and  is  opened  on  the  north  side  of  the  track. 

The  Carbondale  mines,  five  miles  north  of  Mineral  Station,  are  opened 
in  No.  6,  or  the  Nelsonville  coal.  The  seam  is  a  little  thinner  than  in 
the  mines  at  Nelsonville  and  Lick  Run,  but  this  is  its  history  west  of  the 
Hocking  Valley.  The  heavy  sandstone  which  overlies  the  coal  in  the 
Nelsonville  mines,  and  separated  from  it  by  a  wedge  of  shale  from  four 
to  twenty  feet  thick,  frequently  comes  down  on  top  of  the  seam  at  Car- 
bondale, and  pares  away  part  of  the  upper  bench.  Where  there  is  a  good 
thickness  of  shale  between  the  sandstone  and  coal,  the  thin  stratum  of 
coal  seen  in  the  roof  shale  at  Nelsonville  is  found  in  Carbondale.  Ninety 
to  one  hundred  feet  above  the  main  bed  the  Bayley's  Run  coal  is  found 
in  the  same  hill  as  the  Nelsonville  seam.  It,  too,  is  reduced  in  thick- 
ness, showing  only  two  feet  eleven  inches  of  height. 

From  the  Carbondale  mines  to  Mineral  City  the  coal  railroad  runs 
down  Hewett's  Fork  and  exposes  Coal  No.  6  in  numerous  places^  The 
massive  sandstone  overlying  the  coal  frequently  comes  down  to  the  seam 
along  this  run,  reducing  the  height  of  the  bed ;  and  this  condition  is  met 
in  the  mines  at  King's  Switch,  and  further  west,  along  the  Marietta  and 
Cincinnati  Railroad. 

A  year  or  so  ago  a  hole  was  drilled  at  Mineral  City  for  the  Nelsonville 
coal,  an  opinion  ptevailing  that  the  Carbondale  and  Mineral  City  o^^^o 
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was  a  stratum  higher  up  in  the  series,  the  equivalent  of  the  De  Steugher 
coal,  which  is  the  Bayley's  Run  bed.  At  eighty  feet  the  coal-drillers 
reported  striking  a  seam  seven  feet  thick,  and  this  was  claimed  to  be 
the  equivalent  of  the  Nelsonville  seam.  The  drillers  doubtless  struck 
coal  about  eighty  f^^et  in  depth-from  the  surface,  though  not  the  Nelson- 
ville bed,  but  Coal  No.  4,  known  along  Ilewett's  Fork  as  the  "Slate  Vein." 
This  coal  often  splits  in  two  on  Raccoon  Creek,  the  pa  ts  diverging  four 
to  six  feet,  the  intercalated  mat(?rial  being  "chip  slate/'  which  resem- 
bles cannel  coal  and  burn<  into  a  white  shale. 

Practic.il  ni3n  are  not  all  agreed  as  to  the  Cjirb)adile  and  Nelsonville 
coals  being  e(|uiva]ents,  and  a  six-foot  seam,  known  as  the  "Collins 
coal,''  lying  two  miles  north  of  the  Carbondale  mines,  is  referred  to  as  a 
lower  seam  ;  but  this  stratum  is  beyond  all  question  the  equivalent  of  the 
Carbondale  coal.  Its  horizon  is  about  that  of  the  miru'S  :it  Carbondale, 
and  so  it  should  be,  bi^cause  it  lies  to  the  rise  of  the  strata.  The  fact  of  its 
dipping  under  the  ravine,  as  though  it  would  appear  well  below  the  Car- 
bondale mines  if  this  dip  were  continuous,  is  of  no  consequence.  Whoever 
follows  the  coal  from  Carbondale  to  Mineral  City  will  see  many  "dips"  and 
"rises,"  the  seam  being,  sometimes  twenty  to  twenty-five  feet  above  the 
run,  and  at  other  times  coming  down  to  its  level. 

From  Mineral  City  to  Hamden  the  general  direction  of  the  railroad  is 
west  of  south,  and  the  strata  rise  all  the  way.  At  King's  Switch,  two 
miles  west  of  Mineral  City, the  Carbondale  or  Nelsons ville  coal  is  twenty 
to  twenty-five  feet  above  the  road,  and  No.  5  comes  to  day.  At  Moonville, 
Mr.  Coe's  mines,  opened  on  No.  6,  are  seventy  to  eighty  feet  above  the 
road,  and  No.  5  is  about  sixty  feet  above  Racoon  Creek.  On  the  south 
bank  of  the  creek  No.  4  is  split  in  two,  the  parts  being  four  to  six  feet 
apart,  with  "  chip  slate  "  between  them.  Over  the  coal  a  calcareous  shale, 
the  representative  of  the*"  Putnam  Hill"  and  "  Ferriferous"  limestone, 
appears,  and  this  is  capped  with  the  "  limestone  ore."  In  the  first  cut 
west  of  Mr.  Coe's  house  No.  4  is  above  the  railroad  at  the  east  end,  but 
buries  itself  at  the  west  end.  It,  however,  reappears  in  the  Near  and 
Mash  cut,  a  few  rods  west,  and  is  seen  to  rise  gradually.  The  limestone 
ore  invariably  overlies  the  coal,  but  the  limestone  is  not  present,  being 
represented  by  calcareous  shale  at  Brewer's  Cut,  one  mile  west  of  Hope 
Station.  No.  4  is  ten  to  thirty-five  feet  above  the  railroad,  and  the 
calcareous  shale  overlying  the  coal  has  become  calcareous  sandstone. 

A  little  south-west  of  this  cut.  Coal  No.  3  rises  above  water-level,  and  is 
capped  with  a  stratum  of  calcareous  shale  two  and  a  half  feet,  the  repre- 
sentative of  the  blue  limestone.  At  Coalmont  this  coal  is  nearly  level 
with  the  railroad,  and  at  Zaleski  it  is  above  it,  and  is  called  the  "  Dowd 
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Vein."  The  coal  has  been  opened  by  the  Zaleski  Company  on  the  north  side 
of  the  road.  It  is  nearh'^  four  feet  thick,  approaching  a  cannel  in  character, 
but  its  quality  is  not  good.  No.  4  is  also  opened  by  this  company  one- 
half  mile  north  of  the  railroad,  and  is  known  as  the  "  Furnace  Vein." 
It  is  fifty-two  feet  above  No.  3,  but  it  rs  opened  on  the  rise  of  the 
strata,  and  when  du<»  allowance  is  made  for  this  **  rise,"  the  distance  be- 
tween these  seams  will  be  about  forty  feet.  No.  6  is  the  soam  mined  by 
the  Zaleski  Company  at  Coalmont ;  No.  4  has  been  opened  there  also, but 
is  not  working  at  present.  The  vertical  distance  between  No.  4  and  No. 
6  at  Coalmont  is  sixty-two  feet.  Between  Nq.  4  and  No  6,  No.  5  is  pres- 
ent in  a  three-foot  coal  twenty-two  feet  below  the  horizon  of  No.  6. 
Twenty-two  feet  below  No.  5,  and  eighteen  feet  above  No  4,  the  limestone 
ore  is  exposed.  It  measures  from  four  to  ten  inches  in  thidkness,  and  is 
underlain  with  the  equivalent  of  the  Ferriferous  sandstone  from  two  to 
six  feet  thick,  though  the  limestone  itself  is  sometimes  present.  South- 
ward of  Zaleski  the  limestone  is  constant  and  increases  in  thickness. 
At  Coalmont  No.  6  is  about  one  hundred  feet  above  the  Marietta  and 
Cincinnati  Railroad,  and  has  seventy  to  eighty  feot  of  cover.  No.  7,  the 
Bayley's  Run  Coal,  is  not  present  for  want  of  mountain  height.  At  Zal(?ski, 
Mine  No.  4  is,  as  I  have  said,  forty  feet  above  the  railroad,  and  above  it 
No.6is  present,  but  t  he  hill  is  too  light  to  hold  a  strong  cover  over  the 
coal. 

The  Vinton  Coal  and  Iron  Company  have  a  shaft  sunk  to  Coal  No.  1  at 
their  iron  works.  The  shaft  is  one  hundred  and  seventy  feet  deep,  and 
the  Ferriferous  limestone  is  thirty-live  to  fifty  feet  higher,  making  this 
limestone  nbout  two  hundred  and  fifteen  to  two  hundred  and  twenty-five 
feet  above  Coal  No.  1.  Coal  No.  3  is  here,  as  at  Zaleski,  a  cannf4,  especially 
the  lower  part  of  the  seam.  No  4,  twenty-five  feet  above  No. :]  is  four  feet 
six  inches  thick,  which  is  about  its  height  at  Zaleski,  including  the  two 
shale  partings.  The  Ferriferous  limestone  lies  about  eighteen  feet  above 
Coal  No.  4  on  the  Vinton  mining  property. 

South-west  of  Zaleski,  along  the  line  of  the  Marietta  and  Cincinnati 
Railroad,  No.  (>  has  no  existence  for  want  of  mountain  height,  and  the 
Ferriferous  limestone  and  its  associate  ore  are  the  highest  members.  No. 
4,  underlying  the  limestone,  is  a  seam  of  workable  height  every  where 
south  of  Coalmont,  Jis  also  No.  8,  hut  this  latter  coal,  usually  part  cannel, 
is  not  esteemed  for  household  purposes  as  highly  as  No.  4,  and  is  not  much 
mined. 

Coal  No.  4  has  a  remarkable  tendency  to  split  up  into  two  parts,  the  in- 
tercalated material  being  sometimes  fire-clay  and  sometimes  shale.  At 
Zanesville  the  two  parts  are  ten  feet  apart.    Along  the  line  of  the  Marietta 
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and  Cincinnati  Railroad,  liplvpcn  Mnrnville  nnd  Zalenki,  this  Feam  is 
split  up  in  nearh-  every  nnhoadrut.     At  the  Zaifski  Mine  thecoal  pplits 
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in  two  parts  in  the  west  <'i)try,  and  tlie  parts  continue  to  gradually 
diversie  to  the  east  until  the  interonlated  material  Is  twelve  feet  in  thick- 
nees.  On  the  opiwsite  aicle  nf  RaccooA  Creek  several  openings  have  been 
made  in  ^hia  soam,  and  the  npper  stratum  of  the  coal  which  spilt  off,  in 
the  Zaieski  Company's  mine,  is  there  twelve  to  fifteen  feet  above  the  lower 
part  of  the  seam.  Cases  of  a  like  character  are  frequently  mentioned  in 
the  (leol'^ical  Ri>orts  by  Dr.  Newberry. 

THE    KERRIFKROIS    I.IMKSTO.NE. 

The  horizon  of  the  Ferriferous  limestone  and  i'.s  as-^wiated  bed  of  iron 
ore  is  located  by  Prof.  Andrews  in  tae  Geolt^ieal  Reports  immediately 
above  No.  6,  the  Nelsonville  or  Great  Vein.  This  is  plainly  a  mistake. 
The  true  place  of  the  Ferriferoua  limestone  is  between  No.  4  and  No.  5, 
freqaently  directly  over  No.  4 ;  and  this  limestone  and  the  Putnam  Hill 
limestone  of  the  Geological  Reports  are  equivalent  strata. 

The  Ferriferous  limestone  is  a  marked  and  well-known  feature  of  the 
strata  in  the  counties  of  Vinton,  Jaekson,  Lawrence,  and  Scioto.  It  ex- 
t«QdB  almost  continuously  through  Jackson,  Scioto,  and  Lawrence  coun- 
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ties  wherever  it  is  due,  viiryinR  from  two 

Vinton  ci>unty  it  passt^s  from   limeatone 

thence  to  a  calcareous  shulc, 

hut  the  bed  of  iron  ore  never 

disappears  in  these  counties. 

At  all  points  the  limestone  or 

its  e<niivalent  ie  cupped  with 

the  stratum  of  iron  ore. 
On  page  '.)3,  in  the  second 

Volume  of  the  Report  of  Pro- 
gress of  the  Geolofrical  Survey, 

IST'J,   it    ie   stated   that   fn)m 

Union  FurnaeK,  Star  tow iiship, 

Hocking  county,  to   Brewer's 

Cut,  in  Vinton  county,  on  the 

line  of  the  Marietta  and  Cin- 
cinnati Railroad,  in  a  distance 

of  ten  miles  a  (lifTerence  of 
sixty  feet  occurs  between  the 

strata  separating  the  Putnam 
Hill  limestone  and  the  Nelson- 
ville  seam  of  coat,  and  on  page 
62  a  diagram  is  given  showing 
the  manner  in  which  the  sub- 
sidence occurred.  This  is  all 
wrong.  The  calcareous  shale 
overlying  the  seam  of  cojd  one- 
fourth  of  a  mile  south-west  of 
Brewer's  Cut  is  not  the  equiv- 
alent of  the  Putnam  Hill  lime- 
stone overlying  Coal  Xo.  4,  but 
the  equivalent  of  the  blue 
limestone  overlying  No.  3.  In 
Brewer's  Cut,  Coal  No,  4,  split 
up  into  several  strata,  is  ten  to 
thirty-four  feet  above  the  level 
of  the  ruilroail,  and  No.  3  has 
not  yet  emerged  alrovc  the  wa- 
ters iif  Raccoon  Creek.  The  ho- 
rizon of  the  Ferriferous  lime- 
stone is  also  not  immediately 
over  Coal  So.  6,  but  is  over 
No.  4. 


to  ten  feet  in  thickness.    In 
into  a  calcareous  sandstone, 
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Coals  Nob.  3  and  4  are  constantly  diverging  and  converging,  wherever 
they  are  exposed,  in  all  parts  of  the  coal  field.  In  the  counties  of  Vinton, 
Jackson,  Lawrence,  and  Scioto  they  are  sometimes  within  fifteen  and 
twenty  feet  of  each  other,  and  are  sometimes  found  forty  and  fifty  feet 
apart.  Wherever  the  seams  approach  each  other  within  twenty  feet  the 
Ferriferous  limestone  often  lies  directly  over  C'oal  No.  4,  forming  the  roof 
of  the  seam ;  and  wherever  they  are  forty  or  fifty  feet  apart  the  limestone 
is  found  about  midway  between  them.  The  diatrrani  on  page  154  illus- 
trates this  matter.  The  place  where  the  limestone  overlies  the  coal  from 
which  the  illustration  is  taken  is  in  Scioto  county,  six  miles  north-west 
of  the  iron  tunnel,  in  Lawrence  county,  this  latter  place  showing  the 
coal  fifty  feet  apart,  with  the  limestone  in  the  middle  of  the  space. 

Numerous  borings  have  been  made  in  the  neighborhood  of  Hamden  in 
the  hope  of  striking  either  the  Wellston  or  the  Jackson  coal,  but  success 
does  not  appear  to  have  rewarded  the  mining  adventurers.  It  is  to  no 
purpose  to  hope  to  find  the  Wellston  coal  below  the  horizon  of  the  two- 
foot  seam  which  crops  out  in  the  bluffs  surrounding  the  village,  for  that 
is  the  Wellston  bed  risen  from  below  the  surface  at  Wellston  to  a  level- 
free  bed  at  Hamden,  and  thinned  from  a  four-foot  to  a  two-foot  coal. 
The  Jackson  coal  does  not  appear  to  exist  at  Hamden,  owing  to  the  Con- 
glomerate rock  rising  to  witliin  sixty  or  seventy  feet  of  the  Hamden 
coal.  None  of  those  troughs  or  swamps  in  which  this  coal  reposes  appear 
to  have  been  scooped  out  of  the  Conglomerate  around  Hamden.  Still,  no 
amount  of  practical  experience  will  enable  the  mining  engineer  to  say 
where  the  Jackson  coal  will  or  will  not  be  met.  There  is  but  one  way  to 
achieve  success.  Keep  exploring  by  boring  until  either  coal  or  the  Con- 
glomerate is  encountered. 

Coal  No.  1,  in  Jackson  County. 

The  Jackson  Hill  coal  and  the  Wellston  coal  are  one  and  the  same 
seam,  the  horizon  of  which  is  about  one  hundred  feet  above  the  Jackson 
Shaft  coal.  Between  these  seams  there  is  sometimes  a  thin  bed  present. 
In  sinking  the  Orange  Shaft  this  coal  was  passed  through,  but  it  was  less 
than  a  foot  thick.  In  some  other  parts  of  Jackson  "county  it  is  present 
in  better  development.  The  Wellston  coal  is  disposed  on  a  much  more 
even  floor  than  the  Jackson  Shaft  coal,  the  inequalities  of  level  encount- 
ered in  the  mines  seldom  exceeding  five  feet.  At  Petrea  this  coal  is 
accessible  by  drift  mining.  At  Wellston  it  is  seventy-five  feet  below  the 
surface  in  ope  of  the  shafts,  and  forty-five  feet  at  the  other.  A  mile 
north  of  Wellston  it  crops  out  in  the  creek,  and  becomes  reduced  in  thick- 
ness fron^  four  to  two  feet.     East  of  Wellston,  at  Raccoon  Creek,  the  coal 
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has  been  found  eighty  feet  below  the  surface,  and  Tour  feet  thick.  West 
of  Wellston  seven  miles  it  again  crops  out,  and  is  less  than  three  feet 
thick.  At  Hamden  it  is  also  level  free,  and  has  been  opened  in  numer- 
ous places  to  the  east  of  the  village,  but  it  is  too  thin  to  be  of  any  imme- 
diate commercial  value. 

The  Jackson  county  shaft  coal  is  the  lower  coal,  or  No.  1,  the  equivalent 
of  the  Mahoning  Valley  and  Massillon  coals.  This  coal  bed  seems  to  be 
every  where  disposed  on  a  wavy  and  uneven  floor,  and  to  be  wanting 
altogether  over  large  areas  where  it  is  due.  In  the  Mahoning  Valley  the 
troughs  or  basins  which  hold  the  coal  are  generally  long,  narrow,  and 
serpentine,  but  in  the  Massillon  region,  and  in  Jackson  county,  they  are 
wider,  and  the  coal  rises  over  the  hills  and  sinks  into  the  adjoining 
troughs  or  hollows  without  a  break,  though  with  a  gradual  thinning  of 
the  bed  in  ascending  the  hill-sides.  There  is  seldom  any  wants  or  thin 
coal  found  in  the  low  places  in  the  mines,  caused  by  sandstone  or  fire-clay 
ursurping  the  place  of  the  coal,  such  as  are  encountered  in  the  majority 
of  the  mines  in  the  Mahoning  Valley. 

Of  the  nine  openings  in  and  around  Jackson  village,  inclosing  an  area 
one  and  ono-fourth  miles  long  and  three- fourths  of  a  mile  wide,  there  is  a 
continuity  of  the  coal  from  one  mine  to  another,  except  where  the  ero- 
sions of  the  valley  have  cut  down  through  the  coal.  The  hills  are  nearly 
as  high  in  these  mines  as  in  the  Mahoning  Valley  mines,  but  in  the 
Jackson  district  the  coal  invariably  dips  over  into  an  adjoining  trough 
or  basin  without  disappearing  in  the  hill  tops,  and  without  encountering 
any  foreign  roof  of  sandstone  or  lire-clay. 

One- fourth  of  a  mile  west  of  the  Globe  Slope,  however,  there  is  a  break 
in  the  coal  strata,  caused  by  a  high  arch  of  the  Conglomerate  rock  rising 
fully  fifty  feet  above  the  coal-level  in  the  hollows  or  troughs  of  the  mine. 
At  the  site  of  the  old  Diamond  Furnace  this  rock  is  exposed  on  the  sur- 
face. Westward  of  this  ])oint,  at  the  Jackson  Furnace,  the  coal  reap- 
pears in  proper  place  and  thickness.  One-fourth  of  a  mile  north-east  of 
the  Star  Furnace  the  coal  has  been  sunk  for  and  found  thin  (not  exceed- 
ing two  and  one  half  feet),  and  is  covered  with  a  fragile  roof,  indicating 
the  ap})roach  of  barren  ground.  Less  than  half  a  mile  north  of  the 
Globe  Slope  repeated  borings  have  failed  to  strike  coal,  no  trace  of  the 
seam  being  encountered.  These  wants  should  not  discourage  the  mining 
adventurer — productive  ground  must  b«  sought  for  at  all  points  where 
this  coal  is  due,  at  great  risk  and  expense.  As  in  the  Mahoning  Valley, 
no  amount  of  practical  experience  or  scientific  attainments  will  avail  the 
explorer  in  searching  for  coal.  All  the  aid  the  geologist  and  mining  en- 
gineer can  give  is  to  determine  the  boundary  of  the  coal  strata  outside 
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of  which  coal  has  no  existence,  and  inside  of  which  there  are  many 
wants,  or  breaks,  in  the  coal  bed. 

The  high  arch  of  the  bottom  rock,  at  the  site  of  the  old  Diamond  Fur- 
nace, is  not  due  to  any  bending  or  uplifting  of  the  lower  strata.  The 
basins  on  both  sides  of  this  atch  were  scooped  out  of  an  originally  ex- 
tended level  plain,  anterior  to  the  deposition  of  the  coal  vegetation, 
and  the  bottoms  of  these  basins  were  once  deeper  than  they  are  now, 
having  been  subsequently  filled  up  for  several  feet,  sometimes  with  a 
muddy  sediment,  and  sometimes  with  sand  washed  down  from  the  hill- 
sides. The  sides  of  the  troughs  are  also  frequently  lined  with  this  newer 
matter  for  a  few  feet  in  depth.  The  immediate  material  upon  which  the 
coal  rests  on  the  hill-sides,  therefore,  conforms  to  the  pitch  of  the  coal 
and  the  roof  shales,  but  as  the  sides  of  the  troughs  are  cut  down  to  the 
coal-level  in  the  swamps,  the  planes  or  cleats  of  the  rock  lie  horizontal, 
or  maintain  their  slight  dip  of  twenty-five  oirthirty  feet  to  the  mile  in 
a  south-easterly  direction.  This  condition  of  the  coal  floor  is  smetimes 
found  in  the  Massillon  region  and  in  tlie  Mahoning  Valley.  The  sedi- 
ment which  lined  the  hill-sides  and  swamps  were  sometimes  sand  and 
sometimes  clay  or  black  mud,  now  sandstone,  fire-clay,  and  shale. 

IRONTON    REGION. 

The  Newcastle  coal  and  the  Iron  Railroad  coal  are  etjuivalent  beds, 
and  are  the  equivalents  of  Coal  No.  5.  The  Sheridan  seam  is  a  bed 
higher  up  in  the  series,  and  is  the  equivalent  of  the  Nelsonville  coal, 
and  not  of  the  Bayley's  Run  coal,  as  stated  in  the  Geological  Report.  The 
Hatcher  coal,  a  seam  fifty  feet  above  the  horizon  of  the  Sheridan  seAm, 
is  the  equivalent  of  the  Bayley's  Run  coal.  The  Iron  Tunnel  coal  and 
the  Newcastle  coal  lie  from  ten  to  twenty  feet  above  the  Ferriferous  or 
Putnam  Hill  limestone.  About  twenty  feet  below  the  limestone,  at  the 
Iron  Tunnel,  Coal  No.  4  Is  exposed.  It  is  called  the  block  vein,  and  is 
only  about  two  feet  thick.  Between  the  Iron  Tunnel  and  Ironton  a  bore- 
hole was  cut  some  time  ago,  which  passed  through  No.  3  and  No.  2,  but 
No.  1,  the  equivalent  of  the  Jackson  Furnace  coal,  appeared  to  be  want- 
ing. 

About  ninety  feet  above  the  horizon  of  the  Hatcher  coal,  on  the  lands 
of  the  Sheridan  Coal  Compan}',  there  is  a  massive  bed  of  sandstone,  the 
lower  fifteen  or  twenty  feet  of  which  is  conglomerate  rock.  Higher  up 
in  the  barren  measures,  about  two  hundred  and  twenty  feet  above  the 
Hatcher  coal,  a  stratum  of  coal  exists,  said  to  be  two  feet  thick.  This 
is  doubtless  the  representative  of  the  two-foot  coal  lying  in  the  barren 
measures  at  Steubenville,  which  is  there  about  the  same  distance  above 
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the  Steuben  ville  shaft  coal,  that  coal 
and  the  Hatcher  coal  being  equiva- 
lent beds,  and  both  the  equivalent  of 
the  Bay  ley's  Run  coal.  The  two-foot 
coal  of  the  barren  measures  is  also 
exposed  in  the  hills  on  the  lower  Sun- 
day Creek  Valley  of  Athens  county, 
and  doubtless  runs  through  the  whole 
coal  field.  One  or  two  thinner  seams 
are  also  met  in  many  places  of  the 
barren  measures 


MUSKINGUM   VALLEY   REGION. 

Haifa  mile  north  of  Moxahala  tun- 
nel the  mines  of  Messrs.  Black  &  Son 
are  opened  on  a  five-foot  seam  of  coal 
thirty  to  forty-five  feet  above  the  Big 
Vein.     This  is  the  equivalent  of  the 
two-foot  coal  at  Shawnee  and  Straits- 
ville,  overlying  No.  6  there.    The  Big 
Vein  is  seen  in  the  creek  at  the  chutes 
of  Black's  mine.     Its  thickness  is 
only  five  feet,  while  a  mile  south  of 
the  tunnel  it  is  thirteen  feet  thick. 
The  manner  by  which  this  coal  has 
fallen  from  a  thirteen-foot  seam  to  a 
five-foot  one,  in  a  distance  of  two 
miles,  I  have  not  determined. 

The  coal  in  Black's  mine  is  dis- 
posed on  a  very  irregular  floor.     In 
the  west  entry  the  dip  is  fifteen  feet 
in   three  hundred  yards;  then  the 
entry  commences  rising  out  of  the 
swamp  at  the  rate  of  one  foot  in  six. 
The  mines  of  Straitsville  and  Shaw- 
nee   show    nearly   equally    marked 
changes  of  level.  In  the  Central  Mine 
of  Straitsville  the  main  entry  follow- 
ing the  face  of  th©  coal  to  the  south 
has  a  south  dip  of  one  foot  to  the  hun- 
dred, but  in  the  butt  entries,  running 
east  and  west,Jmore  rapid  changes 
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occur.  One  of  these  dips  is  sixteen  feet  in  two  hundred  and  fifty  yards. 
In  the  Troy  Mine  a  sixteen-foot  dip  or  swamp  occuis  in  a  still, shorter 
distance.  These  swamps  are  not  formed  by  the  folding  of  the  strata  after 
the  Oarbonaceous  age,  but  by  erosion  in  the  floor  of  the  c  al-bed  anterior 
to  the  deposition  of  the  coal  vegetation.  Their  line  of  direction  is  south- 
east along  the  dip  of  the  coal  strata.  At  Black  &  Mahler's  mine,  at  Mox- 
ahala,  No.  6  is  under  water.  One  and  a  half  miles  north  of  this  point,  on 
Moxahala  Creek,  the  seam  emerges  from  the  water,  and  is  opened  and 
mined  by  drifting  at  Lexington.  Passing  thence  along  the  Cincinnati 
and  Muskingum  Valley  Railroad  to  Zanesville,  a  dozen  level-free  mines 
are  operated  in  No.  6.  At  Del  Carbo,  seven  miles  south  of  Zanesville,  two 
seams  are  worked,  Nos.  5  and  6.  They  are  separated  by  twenty-two  to 
twenty-six  feet  of  strata.  The  lower  coal  is  a  homogeneous  mass,  five  feet 
thick,  of  excellent  quality,  and  easily  mined,  but  it  is  not  persistent. 
It  is  due  at  all  the  mining  properties  on  the  Muskingum  Valley  road, 
but  its  existence  is  not  known,  and  the  probability  is  that  it  is  not  per- 
sistent. In  the  Del  Carbo  Mine  it  is  disposed  in  an  oblong  basin,  the  width 
of  which  varies  from  one  hundred  to  three  hundred  yards.  There  is  a 
swamp  or  low  place  in  the  middle  of  the  basin  twenty-two  feet  lower 
than  its  flanks.  The  coal  rises  out  of  this  trough  on  both  sides,  losing 
height  in  doing  so,  but  there  is  still  a  good  workable  thickness,  when  a 
fire-clay  roof  appears,  and  gradually  but  surely  cuts  the  coal  away,  the  fire- 
clay usurping  the  place  of  the  coal.  On  the  opposite  side  of  the  valley 
the  coal  is  present  and  is  being  opened  up. 

Forty  or  fifty  feet  below  the  horizon  of  the  lower  coal  at  Del  Carbo 
mines.  Coal  No.  4  appears  in  the  bed  of  George's  Creek.  The  seam  is  'too 
thin  to  be  of  commercial  value  and  appears  in  two  parts,  each  stratum 
being  less  than  one  foot  thick.  A  stratum  of  fire-clay,  two  feet  thick, 
separates  the  parts.  The  coal  is  capped  with  a  band  of  limestone,  the 
"Putnam  Hill"  and  "Ferriferous"  limestone  of  the  Geological  Survey. 
A  stratum  of  red  ore  rests,  in  turn,  upon  the  limestone. 

Near  the  water's  edge  of  the  Muskingum  River,  at  Zanesville,  on  the 
south  side  of -the  stream,  a  thin  seam  of  coal  shows  itself.  It  has  a  cover 
of  two  feet  of  shale,  followed  by  a  stratum  of  limestone  a  foot  thick ;  the 
limestone  is,  in  turn,  covered  with  a  band  of  reddish  ore  fourteen  inches 
thick.  This  is  Coal  No.  3.  Eighty  feet  above  this  seam,  measuring  with 
the  barometer.  No.  4  exposes  itself  in  the  steep  bluffs  fronting  the  river. 
It  is  here,  as  at  Del  Carbo,  a  double  seam ;  but  the  intercalated  material 
is  shale,  and  is  ten  feet  thick.  Each  stratum  of  coal  is  about  one  foot  in 
thickness.    The  Putnam  Hill  limestone  forms  the  cover  for  the  coal.    A 
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slip  dike  shows  itself  in  the  bluff  on  the  south  side  of  the  river,  opposite 
the  Court-house,  the  change  of  level  reaching  six  or  seven  feet. 

The  two  coals  worked  at  Del  Car  bo  mines,  Noe.  6  and  6,  are  not  present 
in  the  bluffs  on  the  south  side  of  tlie  river  at  Zanesville,  for  want  of 
mountain  height ;  but  on  the  opposite  side,  on  the  high  lands  north  and 
east  of  the  city,  both  seams  are  mined  in  forty  different  openings.    These 
beds  are  from  twenty-st*ven   to  thirty-three  feet  apart,  the  upper  one 
oeing  seventy-five  feet  above  the  I^utnam  Hill  limestone.     The  lower  of 
the  two,  No.  6,  is,  as  at  Del  Carbo,  subject  to  **  cut-offs,"  as  the  miners 
there  call  the  "horsebacks''  which  cut  out  the  coal  Jind  usurp  its  place. 
From  Zanesville  to  Marietta  the  Muskingum  River  flows  in  a  general 
south-east  direction  along  the  dip  of  the  Coal  Measures,  and  hence  the 
two  coals  at  Zanesville,  one  hundred  and  twenty  and  one  hundred  and 
fifty  feet  above  the  river  there,  plunge  under  water  in  passing  down  the 
river.     No.  6  only  is  mined  below  Zanesville,  and  is  last  seen  at  Philo. 
All  along  the   Muskingum  Valley  Railroad,  from  New  Lexington  to 
Zanesville,  and  along  the  Muskingum  River,  from  Zanesville  to  Philo, 
this  coal  seldom  rises  to  four  feet,  and  it  loses  height  on  passing  down  the 
river,  till  where  it  plunges  under  water,  below  Philo,  it  has  dwindled 
down  to  a  two  and  a  half  foot  seam,  only  the  two  lower  benches  being 
present,  and  these  in  reduced  height.     At  all  points,  however,  in  the 
above-named  districts,  it  is  easily  mined,  yielding  to  the  blows  of  the 
workmen's  picks,  and  neither  }>owder  nor  wedges  are  seen  in  any  of  the 
mines. 

The  Cedar  Run  and  Blue  Rock  coal,  below  Philo,  is  tlie  equivalent  of 
the  Bayley's  Run  coal.  Its  horizon  is  ninety  to  one  hundred  feet  above 
that  of  No.  6.  This  seam  is  here  a  very  frush  coal,  easily  mined,  and 
poorly  adapted  to  resist  a  crush  of  the  overlying  strata.  Blue  Rock  was 
the  scene  of  a  dreadful  accident,  which  occurred  in  a  coal  mine  in  the 
spring  of  18o6.  The  whole  hill  came  down  over  a  large  area  of  the  mine 
excavations  and  imprisoned  four  of  twenty  miners  who  were  under 
ground  when  the  crush  came  on.  The  miners  who  escaped,  and  all  the 
workmen  of  the  surrounding  mines,  as  well  as  hundred.-'  of  people  in 
other  occupations  of  life,  worked  heroically  for  fourteen  days  and  thirteen 
hours,  rescuing  the  imprisoned  miners.  The  unfortunate  men  were  sup- 
posed to  be  dead  after  the  first  week  of  imprisonment,  but  on  Thursday 
of  the  second  week  one  of  the  rescuers  heard  the  sound  of  human  voices 
beyond  the  fall,  and  called  the  attention  of  his  comrades  to  the  fact.  A 
miner,  named  Edwards,  shouted  through  the  rocks,  and  was  immediately 
answered.  The  four  entombed  men  were  all  alive,  but  were  in  the  dark, 
the  black  damp  having  accumulated  and  put  out  every  light  in  the  mine. 
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They  were  all  got  out  alive,  and  soon  recovered.  Twp  of  them  are  now 
dead,  but  the  other  two,  Edward  Savage  and  William  Edgell,  are  still 
pursuing  their  perilous  occupation.  Edgell  was  a  soldier  during  the  war 
of  the  rebellion,  and  had  his  left  arm,  below  the  elbow,  shot  away  in  bat- 
tle. He  has  now  a  wooden  arm  and  iron  hand,  and  still  swings  his  pick 
with  the  energy  of  former  years. 

The  coal  at  Blue  Rock  is  disposed  on  a  very  uneven  floor,  in  a  series  of 
hills  and  troughs  resembling  the  swamps  and  hills  in  Coal  No.  1,  in  the 
Mahoning  Valley. 

There  are  numerous  mines  in  the  vicinity  of  McConnelsville,  but  they 
are  all  "country  banks,"  working  less  than  ten  men,  and  so  have  not 
been  examined. 

The  first  mines  of  any  extent  met  in  passing  down  the  river,  below 
McConnelsville,  are  those  at  Coal  Run,  in  Washington  county.  These 
mines  are  opened  on  the  Pittsburgh  coal,  the  equivalent  of  the  Duck 
Creek  Mines,  at  Macksburg.  The  coal  is  subject  to  numerous  horse- 
backs— "clay  veins"  a  foot  or  two  in  thickness — which  increase  the  cost 
of  getting  the  coal.  The  seam  is  double,  as  at  Macksburg,  the  intercal- 
ated material,  two  to  three  feet  thick,  being  a  band  of  fire-clay.  This 
coal  is  near  the  water's  edge  at  high-water  mark  at  Coal  Run,  and  is  lost 
under  the  river  one-fourth  of  a  mile  below.  Its  horizon  at  Marietta 
would  be  from  one  hundred  and  fifty  to  two  hundred  feet  below  the  bed 
of  the  Ohio  River.  No  seam  of  value  is  known  to  exist  in  the  bluflfe 
fronting  the  river  at  Marietta. 

LEETONIA. 

The  two  seams  of  coal  opened  at  Leetonia  and  Washingtonville  are 
there  known  as  Nos.  3  and  4,  following  Dr.  Newberry's  enumeration. 
The  upper  coal  (No.  4)  is  the  thinner  but  the  more  valuable  of  the  two 
'Beams.  The  three  mines  of  the  Cherry  Valley  Iron  Company,  also  the  Graf- 
ton Shaft,  the  Salem  Shaft,  and  the  mine  of  Walters  &  Co.,  are  operating  in 
No.  4.  The  Salem  Shaft  (at  present  idle)  and  the  Grafton  Shaft  have 
passed  through  both  seams.  These  coals  are  usually  about  fifty  feet 
apart,  the  distance  varying  more  or  less  by  reason  of  the  undulations  in 
each  coal  floor.  Green  Creek  Valley  exposes  No.  4  at  Washingtonville, 
and  admits  of  drift  mining;  but  at  Leetonia,  two  miles  south-west,  the 
coal  has  plunged  under  the  creek  and  is  reached  by  sinking.  The  dip 
does  not,  however,  appear  to  be  marked.  The  Roller  and  Washington- 
ville Mines  <^f  the  Cherry  Valley  Iron  Company,  both  level  free,  are 
opened  on  the  east  side  of  Green  Creek,  the  main  entries  extending 
north  45^  east  along  the  face  of  the  coal,  and  the  dip  is  nine  feet  in  two 
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thousand  feet.  The  difference  of  level  between  the  entrance  of  the 
Washingtonville  Mine  and  the  bottom  of  the  coal  in  the  Leetonia  Slope 
is  only  twelve  feet,  the  distance  boin<.^  one  and  a  half  miles,  and  the  line 
of  direction  to  the  east  of  south — nearly  on  the  true  dip  of  the  coal 
strata.  The  butt  entries  of  the  mines,  which  run  north-west  on  the  left 
of  the  face  entry  and  south-east  on  the  right  side,  annoy  the  miner  more 
by  reason  of  the  undulations  in  the  coal  floor  than  by  the  natural  dip. 
In  the  Leetonia  Slope  the  main  entry  runs  due  west,  and  the  water  is 
discharged  by  drains  cut  in  tlu3  coal  iloor.  In  the  Grafton  Shaft  the 
main  entry  runs  north  4°  west,  but  it  dipped  nine  feet  under  water  into 
a  local  depression  which  submerged  the  workings  in  this  part  of  the 
mine.  As  the  cheapest  way  of  getting  rid  of  the  water,  the  company 
bored  a  hole  from  Coal  No.  4  to  No.  3,  in  the  lowest  place  of  the  swamp. 
The  water  rushes  into  this  hole  and  discharges  itself  in  the  idle  workings 
of  the  lower  bed,  and  is  pumped  up  out  of  the  mine  at  the  bottom  of  the  pit. 

The  ridges  and  depressions  encountered  in  the  mines  in  this  neighbor- 
hood are  not  as  marked  as  in  many  other  districts.  The  hills  do  not  rise 
to  more  than  nine  or  ten  feet  in  height,  and  the  inclination  is  very  gen- 
tle. The  coal  is  always  thickest  in  the  troughs  and  thinnest  on  the  high 
ground,  enlarging  to  three  feet  and  dwarfing  to  fifteen  inches.  These 
waves  of  the  coal  floor  are  not  due  to  any  erosive  agencies,  as  are  the 
troughs  and  ridges  in  many  other  mines,  but  to  gentle  foldings  of  the 
strata.  The  coal  sometimes  rests  on  fire-clay  and  sometimes  on  black 
shale,  but  below  the  coal,  from  six  inches  to  two  and  a  half  feet,  there  is 
a  band  of  limestone  usually  six  inches  to  two  and  a  half  fo(»t  thick. 
This  limestone  rises  and  falls,  conforming  with  the  coal  on  the  hills  and 
in  the  hollows.  Belo^  the  limes! one  a  band  of  iire-elay  is  always  pres- 
ent. The  roof  of  the  mine  is  a  dark  shale,  with  a  band  of  ore  six  inches 
thick  running  within  six  to  caght  inches  of  the  top  of  the  coal  seam. 
Some  of  this  ore  has  been  mined  and  calcined  at  the  pit's  mouth  for  use 
in  the  blast  furnace,  but  is  too  largely  impregnated  with  silica  to  be  of 
service.  A  bed  of  kidnc}^  ore  two  to  three  feet  thick,  and  within  three 
feet  of  the  coal  roof,  is  also  present,  but  too  costly,  in  view  of  the  per- 
centage of  ore  yielded,  to  be  worked  with  vigor. 

Passing  upward  into  the  roof  for  twenty  to  twenty-five  feet,  a  massive 
bed  of  sandstone  is  encountered.  A  thin  seam  of  coal  is  reported  by  the 
superintendent  of  the  Cherry  Valley  Mines  as  existing  sixty-five  feet 
above  Coal  No.  4;  but  the  fealem  Shaft,  which  is  one  hundred  and  eighty 
feet  deep,  and  is  one  hundred  and  forty  feet  deep  before  it  strikes  No.  4, 
does  not  show  any  coal  deserving  to  be  classed  as  a  workable  bed. 

In  the  Salem  Shaft  the  two  coals  (Nos.  3  and  4)  are  forty  feet  apart, 
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showing  a  convergence  of  the  seams  of  ten  feet  in  five  miles.  Whether 
this  was  due  to  a  gradual  approximation  of  the  coals,  or  to  the  unconform- 
able character  of  the  ridges  and  hollows  in  the  two  mines,  I  know  not. 
This  mine  was  idle  at  the  time  the  region  was  visited. 

SALINEVILLE. 

The  Salineville  mining  district  of  Ohio  is  situated  in  Columbiana  and 
Carroll  counties  (mainly  in  Columbiana),  on  both  branches  of  Yellow 
Creek.  There  are  two  seams  of  coal  in  course  of  active  development, 
the  Big  Vein  and  the  Strip  Vein.  Both  seams  are  accessible  by  drift  min- 
ing, and  there  is  neither  shaft  nor  slope  in  the  district.  The  Big  Vein  is 
from  three  to  six  feet  in  height,  where  mined,  and  is  lower  down  in  the 
Coal  Measures  than  the  Strip  Vein.  They  are,  probably,  the  equivalents 
of  Nos.  0  and  7  of  the  Ohio  Geological  Survey.  The  most  easterly  mine 
on  Yellow  Creek  is  the  Hays  Mine,  situated  two  miles  south-east  of  Saline- 
ville, on  the  line  of  the  Cleveland  and  Pittsburgh  railroad.  It  is  opened  on 
the  Big  Vein,  but  the  coal  is  quite  thin,  scarcely  exceeding  three  and  a 
half  feet,  caused  by  the  opening  being  made  on  the  side  of  an  anticlinal 
arch  of  the  coal  strata.  The  Empire  Mine,  one-quarter  of  a  mile  north- 
west of  Hays's,  also  opened  on  the  Big  Vein,  has  much  thicker  coal,  vary- 
ing from  four  and  a  half  to  five  and  a  half  feet.  This  mine  is  fully  fifty 
feet  lower  than  Hays's,  being  opened  on  a  swamp  or  trough.  After  cross- 
ing the  swamp,  the  coal  rises  to  the  south-west,  nearly  w^st. 

There  are  seven  mines  in  all  operated  on  the  Big  Vein,  namely :  the 
Hays  and  Empire  (already  n>entioned),  Farmers',  Hays's  (O.  and  P.), 
Jones's  (O.  and  P.),  Foster's,  and  Brown's.  They  extend  westward  along 
Yellow  Creek  for  three  and  a  half  miles — Brown's  wending  across  the 
Columbiana  county  line  into  Carroll.  The  mines  of  the  Strip  Vein  are 
the  Rockville  and  the  Hartford,  both  on  Nancy's  Fork  of  Yellow  Creek, 
one  mile  north  of  Salineville.  Tlie  coal  is  less  than  three  feet  thick  in 
these  mines,  but  it  is  of  a  greatly  superior  quality  to  the  Big  Vein.  All 
the  other  openings  of  the  Strip  Vein  are  located  on  Yellow  Creek,  and 
are  the  Anderson  Mine,  the  Hussey,  the  Roberts,  the  Truesdale,  and 
Brown's.  Numerous  other  openings  have  been  made,  but  they  are  not 
now  in  course  of  development.  On  the  south  side  of  Yellow  Creek  the 
Strip  Vein  is  subject  to  numerous  horsebacks — rolls  in  the  roof,  whioh 
come  dowfi  and  cut  the  seam  wholly,  or  in  part,  away.  These  horsebacks 
are  sometimes  not  more  than  ten  feet  apart,  and  may  not  be  encoanter* 
for  fifty  yards,  but  they  are  so  numerous,  and  the  cost  of  cutting  the* 
great,  as  to  make  it  impossible  to  recover  the  good  coal  of  the  m^ 
profit  to  the  mining  adventurers. 
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On  the  north  side  of  the  creek  there  are  no  serious  horsebacks  encount- 
ered, and  most  of  the  mines  of  the  Strip  Vein  are  opened  on  this  side. 
The  coal  is  a  little  thicker  than  on  Nancy's  Fork,  exceeding  three  feet  by 
one  or  two  inches.  On  the  north  side  the  Big  Vein  is  seldom  found  con- 
tinuous, and  all  the  openings,  with  one  exception,  are  on  the  south  side. 
Here  there  are  no  troubles,  the  coal  is  continuous,  of  admirable  thickness, 
averaging  five  feet,  with  a  firm  roof  and  jstreng  floor.  So  strong  is  the 
gray  shale  stratum  forming  the  roof  of  the  coal,  that  rooms  forty  feet  in 
width  are,  in  many  cases,  worked  up  their  whole  length  without  a  single 
post  being  used. 

The  openings  which  have  been  made  on  the  north  side  of  Yellow  Creek 
in  the  Big  Vein  show  that  this  is  the  edge  of  a  basin  in  which  the  coal 
has  been  deposited.  In  working  forward  to  the  north  the  coal  floor  rises, 
at  first  very  gradually,  then  more  rapidly,  and  as  the  coal  ascends  the  hill 
it  grows  gradually  thinner,  losing  height  mainly  from  the  bottom  of  the 
seam.  Finally  the  whole  height  of  seam  is  lost,  the  coal  thinning  to  a 
point.  The  erosions  in  the  valley  of  Yellow  Creek  aflbrd  an  admirable 
study  for  the  geologist,  and  demonstrate  that  the  basin  in  which  the  coal 
is  found  was  not  always  a  basin,  but  that  the  trough  had  been  scooped 
out  of  an  originally  level  plain  anterior  to  the  deposition  of  the  coal 
vegetation.  At  the  turnpike  bridge,  which  crosses  Yellow  Creek,  near 
the  salt  works,  in  Salineville,  the  coal  and  associated  rocks  are  exposed 
in  the  bluffs.  The  coal  rises  very  rapidly,  at  least  one  foot  in  five ;  the 
superincumbent  strata  also  rise,  conforming  to  the  pitch  of  the  coal,  but 
the  strata  below  the  coal  are  in  no  wise  affected;  they  lie  perfectly  hori- 
zontal, or  maintain  their  true  dip  to  the  south-east,  which  is  a  reverse  dip 
to  that  of  the  coal  at  this  point.  In  the  cut  on  the  branch  railroad  to  the 
mines,  at  the  old  tunnel,  the  coal  again  takes  a  hill.  In  a  distance  of 
one  hundred  feet  it  rises  twenty  feet;  all  the  strata  above  the  coal  pitch 
as  the  coal  pitches,  while  the  sandstone  below  the  coal  maintains  its  uni- 
formity of  level.  (See  cut  on  page  165.)  In  the  low  place  of  the  coal  at  this 
point  there  is  only  a  foot  or  two  of  fire-clay  between  the  sandstone  and  the 
coal ;  as  the  coal  takes  the  hill  the  fire-clay  increases  in  thickness,  and  then 
a  wedge  of  shale  appears,  until,  in  the  tunnel,  the  sandstone  and  coal  are 
apart  twelve  feet.  The  very  same  conditions  were  found  under  the  coal  at 
this  place  as  are  found  under  No.  1  in  the  Mahoning  Valley,  as  also  in  the 
Massillon  district  and  in  Jackson  county,  where  that  seam  presents  many 
irregularities  of  level,  the  hills  being,  in  some  instances,  sixty  feet  high. 

Both  seams  of  coal  at  Salineville  are  disposed  in  a  succession  of  hills 
and  hollows,  but  the  undulations  of  one  seam  do  not  always  conform  to 
the  undulations  of  the  other.    On  the  contrary,  the  coal  beds  diverge  and 
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conveTge  as  many  as  tfrenty-five  or  thirty  feet  at  near  intervals.  The 
two  mines,  the  Hayes  and  Jones,  of  the  Ohio  and  Pennsylvania  Coal  Com- 
pany, opened  on  the  south  side  of  Yellow  Creek,  are  both  fully  twenty- 
five  feet  above  the  level  of  that  stream,  while  less  than  one  hundred  yards 
down  the  creek  from  the  entrance  of  the  lower  opening  the  coal  has  sunk 
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to  the  level  of  the  water.  Rolls  are  encountered  in  the  floor  of  every  mine 
of  the  district,  hat  they  are  more  numerous  and  more  marked  in  one  mine 
than  another. 

The  three  exhausted  mines  of  the  Big  Vein,  on  the  north  side  of  Yel- 
low Creek,  did  not  yield  more  than  one  hundred  thousand  tons  of  coal. 
■  They  each  gave  out  by  the  coal  rising  on  hills,  the  seam  growing  grad- 
ually thinner  in  ascending  the  hill-sides,  until  it  was  no  longer  possible 
for  the  mine  owners  to  remove  the  coal  with  profit.  Several  trial  entries 
were  advanced  in  the  thin  coal,  and  the  seam  continued  to  decrease  until 
it  thinned  out  to  a  point.  Borings  have  also  been  made  north  of  the  ex- 
hausted area,  and  revealed  only  barren  ground.  Still  further  north  the 
coal  reappears  in  proper  horizon  and  with  its  usual  thickness,  proving 
that  the  want  in  the  seam  is  due  to  an  anticlinal  arch  of  the  strata,  like 
the  many  arches  of  barren  ground  encountered  in  the  lower  coal  of  the 
series,  No.  I.  This  ridge  appears  to  follow  the  general  line  of  direction 
of  Yellow  Creek,  and  is  sinuous,  like  the  course  of  the  creek  itself,  though 
the  lines  of  sinuosity  are  in  no  wise  conformable  with  thecourse  of  thecreek. 
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The  southern  margin  of  the  trough  holding  the  Big  Vein  can  not  be 
far  south  of  John  Hays's  mine,  below  Salineville.  This  mine,  as  already 
stated,  is  opened  on  a  hill-side,  its  entrance  being  fully  forty  feet  higher 
than  the  entrance  to  the  Empire  Mine,  situated  one-quarter  of  a  mile 
north-west.  According  to  the  true  line  of  dip  of  the  coal,  the  Hays  Mine 
ought  to  be  on  lower  ground  than  that  of  the  Empire.  The  coal  at  Hays's 
has  lost  one  and  a  half  feet  of  height  in  ascending  this  hill,  and  as  in  the 
case  of  the  northern  margin  of  the  basin,  this  loss  comes  mainly  from 
the  bottom  of  the  seam.  The  Hays  mine  has  recovered  its  natural  dip  to 
the  east  and  south,  nearly  east. 

A  little  east  of  the  entrance  of  the  Empire  Mine  the  swamp  or  lowest 
place  of  the  coal  is  met.  The  entry  of  {his  mine  dips  into  the  swamp, 
then  crosses  it  and  rises.  The  line  of  direction  of  the  swamp  is  nearly 
east  and  west,  following  the  general  dip  of  the  coal.  The  east  entries  of 
Farmers'  Mine  are  approaching  it,  and  these  entries  will  continue  to  dip 
until  they  meet  the  west  entries  of  the  Empire  Mine,  rising  from  the 
bottom  of  the  trough.  One  of  the  eastern  entries  of  Farmers'  Mine  has 
been  driven  out  to  day  on  the  edge  of  Yellow  Creek,  just  below  the 
station  at  Salineville,  and  this  opening  drains  the  mine  of  water. 

The  wafer-entry  of  the  Farmers'  Mine  brings  the  Big  Vein  down  to  the 
level  of  the  creek,  and  a  few  rods  further  down  the  coal  plunges  under 
water  altogether.  The  cteek  then  takes  a  rapid  turn  to  the  north-east, 
and  the  c6al  continues  dipping  along  the  course  of  the  stream  till  the 
Strip  Vein  comes  down  within  ten  feet  of  the  water,  at  a  point  two  hun- 
dred yards  north  of  the  railroad  bridge.  The  creek  here  changes  its 
course  to  the  south-east,  and  the  coal  rises  in  this  direction,  which  is  its 
true  line  of  dip.  Opposite  the  Empire  Mine,  the  Big  Vein  is  again  level 
free,  and  at  Hays's  mine,  one-fourth  of  a  mile  further  south-east,  it  has 
risen  forty  feet  above  water.  At  Hays's  mine  the  highest  point  of  the 
plateau  appears  to  have  been  passed,  as  the  eastern  entries  of  that  mine 
dip  slightly ;  and  still  further  east,  on  Pumphrey's  land,  the  coal  has  again 
come  down  to  within  twelve  feet  of  the  level  of  the  creek. 

The  coal  of  the  Empire  and  Hays  mines  has  been  mistaken  by  Col. 
Charles  Whittlesey,  of  Cleveland,  for  the  Strip  Vein.  He  made  a  survey 
of  this  mineral  property  in  1874,  and  in  his  published  report  says  he  has 
no  doubt  as  to  its  being  the  Strip  Vein.  Owing  to  the  rapid  changes  of 
level  of  the  Big  Vein,  and  its  thinning  down  in  the  plateaus  to  three  feet, 
any  geologist  might  easily  fall  into  this  error,  which  the  judging  eye  of 
the  practical  miner,  accustomed  to  such  scenes,  would  at  once  correcjl. 
There  is  now  no  longer  doubt  on  this  subject.  The  Ohio  and  Penns3^jl- 
vania  Coal  Company,  who  are  now  operating  the  Empire  Mine,  propoae 


167 

4 

to  open  a  slope  in  the  Big  Vein  between  the  Empire  opening  and  Saline- 
ville,  and  deliver  the  Empire  coal  and  the  coal  from  the  two  mines  of  this 
Company,  opened  in  the  Big  Vein  in  the  village  of  Salineville,  through 
this  slope. 

A  mile  or.  two  south-east  of  the  Hays  Mine,  Dr.  Newberry  locates  one 
of  a  series  of  anticljnals  which  he  finds  traversing  the  coal  field.  These 
ridges,  he  says,  are  due  to  the  same  agencies  which  caused  the  upheaval 
of  the  Alleghany  Mountains,  and  are  the  remotest,  and  consequently  the 
slightest,  bindings  of  the  strata  which  became  involved  in  the  upheaval  of 
the  AUeghanies.  Col.  Whittlesey,  on  the  other  hand,  who  has  gone  over 
this  ground,  finds  no  such  arch  as  Dr.  Newberry  locates,  and  calls  in  ques- 
tion the  classification  of  the  seams  by  Dr.  Newberry.  Six  different 
seams  expose  themselves  at  Hammondsville,  seven  miles  below  Saline- 
ville, one  of  which,  the  Niesly  Big  Vein,  one  hundred  and  seventy  feet 
above  the  railroad  level.  Dr.  Newberry  gives  as  the  equivalent  of  the 
Saline  vile  Big  Vein.  Its  horizon  is  above  that,  of  the  Salineville  Big  Vein, 
and  its  location  is  on  the  line  of  dip,  south-east,  but  Dr.  Newberry  ex- 
plains this  by  the  folding  of  the  strata  forming  the  anticlinal  below 
Salineville.  Whether  Dr.  Newberry  is  mistaken  or  not  in  his  identifica- 
tion of  these  seams,  the  conjecture  of  Col.  Whittlesey,  that  the  Niesly 
seam  at  Hammondsville  may  be  the  upper  thin  seam  at  the  Empire 
Mine,  is  not  a  correct  one;  for,  as  I  have  shown,  the  Empire  coal  is  the 
Salineville  Big  Vein,  and  not  the  Strip  Vein,  as  Col.  Whittlesey  reports, 
and  hence  the  thin  bed  above  the  Empire  Mine  is  the  Strip  Vein  itself, 
and  not  a  stratum  above  it. 

In  the  spring  of  the  present  year,  during  an  official  visit  to  the  Saline- 
ville district,  I  started  on  foot  down  the  railroad  in  company  with  Samp- 
son Sharp  and  Jacob  Smith,  intelligent  underground  mining  superin- 
tendents, to  follow  the  Salineville  Big  Vein  along  its  outcrops,  and  estab- 
lish its  relation  to  the  Niesly  Big  Vein  at  Hammondsville,  but  had  only 
proceeded  two  and  one-half  miles  when  I  received  a  telegram  from  Adju- 
tant-General Wikoff,  requesting  me  to  come  to  Massillon  and  advise 
with  him  in  reference  to  the  troubles  at  the  mines  growing  out  of  the 
miners'  strike.  My  present  opinion — but  it  is  only  an  opinion  given 
with  much  difiidence — is,  that  the  Salineville  Big  Vein  and  the  Ham- 
mondsville Big  Vein  are  not  equivalents.  I  think  the  Salineville  Big 
Vein  is  a  local  big  vein,  due  to  its  lying  in  a  trough  of  the  strata  formed 
anterior  to  the  deposition  of  the  coal  vegetation,  and  that  at  Hammonds- 
ville it  is  a  thin  seam,  and  below  the  horizon  of  the  Niesly  Big  Vein. 
Whether  the  Big  Vein  coal  is  disposed  in  a  long,  narrow  trough,  or  in  a 
rounded  basin,  or  whether  the  arches  and  hollows  which  I  have  described 
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are  only  local  knolls  and  basins  in  the  coal  floor,  is  of  little  consequence 
to  the  practical  miner.  The  mining  developments  of  the  State  have 
already  taught  the  mining  adventurer  that  it  is  not  safe  to  count  on  the 
existence  of  a  workable  seam  of  coal  any  where  in  the  coal  field  because 
such  seam  is  due.  Even  when  the  coal  has  been  discovered  in  good 
height  and  purity,  there  are  many  troubles  of  the  mine  to  be  encountered 
which  no  geologist,  nor  even  a  resident  mining-engineer,  can  foretell. 
Much  of  the  Strip  Vein  coal  is  worthless,  so  far  as  the  immediate  practi- 
cal purposes  of  the  miner  are  concerned,  by  reason  of  such  troubles,  and 
the  extent  of  these  faults  can  only  be  determined  by  a  bold  expenditure 
of  money  and  muscle,  under  the  eye  of  educated  and  experienced  master 
miners,  .which  time  and  necessity  will  develop.  Already  some  mines 
have  been  opened  in  this  faulty  coal,  but  they  have  been  speedily  aban- 
doned. Mr.  Matthew  Brown,  the  operator  of  the  Brown  and  Robertsville 
mines,  who  has  been  in  this  coal  region  for  nearly  thirty  years,  and  who 
is  a  practical  miner  from  boyhood,  states  that  wherever  the  Big  Vein  is 
found  in  workable  thickness  the  Strip  Vein  is  worthless,  and  wherever 
the  Strip  Vein  is  valuable  the  Big  Vein  is  worthless ;  and  that  in  all  the 
developments  of  the  region  there  is  no  exception  to  these  facts.  Brown^s 
mines,  the  Roberts  Strip^Vein,  and  the  Brown  Big  Vein  dip  in  contrary 
directions,  but  they  are  half  a  mile  a  part,  and  on  opposite  sides  of  Yellow 
Creek.  The  Big  Vein  coal  is  less  than  the  usual  thickness,  being  about 
four  feet.  At  the  entrance  of  the  mine  there  are  two  seams  of  coal,  the 
upper  bench,  ten  inches  thick,  being  separated  from  the  main  bed  by  a 
wedge  of  shale  two  feet  thick.  After  passing  along  the  main  gallery  for 
one  hundred  yards  or  so,  this  upper  bench  has  thinned  to  a  point,  and  is 
never  seen  again.  It  is,  without  doubt,  part  of  the  main  seam  which 
has  become  separated  by  a  stratum  of  shale.  This  is  the  only  instance 
of  the  splitting  of  the  big  seam  met  with  in  the  Salineville  region.  The 
coal  of  this  mine  rises  to  the  south  and  east,  giving  the  strata  a  reverse 
dip,  but  this  is  only  another  of  the  numerous  undulations  of  the  coal 
floor  which  prevail  in  nearly  every  mine. 

Passing  down  the  railroad  from  Hays's  mine,  below  Salineville,  toward 
Hammondsville,  both  the  Strip  Vein  and  Big  Vein  appear  to  be  worthless, 
for  immediate  purposes  at  least.  The  Big  Vein  has  been  opened  at  a 
number  of  places  below  the  Hays  Mine,  but  the  coal  was  found  to  be  too 
thin  to  compete  with  the  heavier  bed  at  Salineville. 

COSHOCTON. 

The  mines  of  Coshocton  county  are  located  on  both  sides  of  the  Pan- 
Handle  Railroad.    The  most  westerly  mines  are  those  of  Ressler  &  Co., 
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the  most  easterly  being  the  Pen  Twyn.  The  Pan-Handle  Railroad  has 
heretofore  been  the  western  outlet  for  the  coal  of  thi&  county,  but  a  new 
road,  the  Massillon  and  Coshocton  Railroad,  now  nearly  completed,  will 
open  another  avenue  to  the  markets  on  Lake  Erie.  This  road  will  inter- 
sect the  Tuscarawas  Valley  Railroad  at  Byers's  Mill,  its  northern  ter- 
minus being  Coshoeton.  A  new  coal  company,  the  Morgan  Run  Coal  and 
Mining  Company,  will  open  up  a  coal  field  on  Morgan's  Run,  two  and  one- 
half  miles  south-east  of  the  village  of  Coshocton.  The  coal  is  the  equiva- 
lent of  the  seam  now  in  course  of  extraction  by  the  various  coal  compa- 
nies of  the  region.  The  mines  will  be  level  free,  being  drained  by  the 
valleys  of  Morgan's  Run  and  Bacon's  Run. 

The  most  easterly  mine  of  the  series  in  this  county  which  comes  under 
the  requirements  of  the  mining  law  is  opened  in  a  marked  swamp  or 
depression  in  the  coal  strata.  The  course  of  this  swamp  is  a  little  to  the 
we9t  of  south.  The  mouth  of  the  mine  enters  the  swamp,  the  main  entry 
following  its  course.  On  both  sides  of  this  trough  the  coal  rises  rapidly. 
West  of  the  mine's  mouth,  less  than  one  hundred  yards,  a  new  opening 
was  being  made  in  the  hill  at  the  time  of  my  visit  last  June,  and  the 
difference  of  level  in  this  short  distance  was  twenty-five  feet. 

The  Beach  Hollow  Mine  of  the  Coshocton  Coal  Company  crosses  the 
swamp,  and  all  the  workings  dip  in  approaching  it.  The  workings  of 
the  Hardscrabble  Mine  are  too  far  east  to  touch  it,  but  the  Hay  Mine  enters 
it  at  the  opening,  and  here  the  depression  is  more  marked  than  at  any 
other  point.  In  working  to  the  right  and  left  of  the  main  entry,  the 
coal  rises  as  high  as  twenty  or  twenty-five  degrees  for  some  distance  from 
the  entry,  then  the  inclination  is  more  gradual,  but  before  the  top  of  the 
hill  has  been  reached  the  difference  of  level  is  fully  fifty  feet.  The  coal 
in  this  mine,  as  in  all  the  others  of  the  district,  is  thickest  in  the  bottom 
of  this  trough,  reaching  five  feet.  It  gradually  loses  height  in  ascending 
the  hill,  the  thinning  of  the  coal  mainly  coming  from  the  bottom  of  the 
seam.  On  top  of  the  high  ground  the  coal  has  become  reduced  in  height 
to  three  feet,  and  in  some^  places  to  two  and  one-half  feet.  After  the  top 
of  the  hill  is  reached,  the  bed  extends  in  a  level  plain,  forming  a  plateau, 
with  numerous  slight  undulations. 

There  are  three  different  strata  of  limestone  at  Coshocton.  One-fourth 
of  a  mile  east  of  the  Miami  Mine,  on  the  McFaden  farm,  an  opening  has 
been  made  on  the  upper  or  black  limestone  by  the  Ohio  Marble  Company, 
The  mine  is  driven  into  the  hill  fifty  or  sixty  feet,  the  gallery  being  ten 
feet  wide  and  eight  feet  high.  The  limestone  lies  in  three  layers,  aggre- 
gating five  and  one-half  to  six  feet  in  thickness.  The  lower  layer  is 
about  eight  inches,  the  middle  one  ten  to  twelve  inches,  and  the  upper 
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one  about  fout  feet.  The  limestone  is  black  and  smooth,  and  was  opened 
under  the  impression  that  it  was  black  marble — an  impression  still  shared 
by  the  Ohio  Marble  Company.  The  mine  is  skillfully  opened,  the  fore- 
man being  an  intelligent  practical  coal-miner. 

About  nine  feet  below  the  black  limestone  a  gray  limestone  appears. 
A  seam  of  coal  is  said  to  sometimes  underlie  this  Rmestone.  Sixty  or 
seventy  feet  below  the  black  limestone,  on  a  level  with  the  Massillon  and 
Coshocton  Railway,  a  seam  of  coal  is  opened,  the  bed  measuring  three 
feet  in  thickness.  The  coal  was  a  sandstone  roof  a  foot  thick,  and  this 
is  capped  with  a  stratum  of  limestone  three  to  four  feet  in  thickness- 
Westward  toward  Coshocton  the  coal  thins  out,  but  the  limestone  is  per- 
sistent. Above  the  limestone,  four  to  six  feet,  a  seam  of  "cannel  coal "  is 
exposed.  This  stratum  is  also  irregular  in  thickness,  and  is  frequently 
wanting.  The  coal  is  earthy  in  character,  and  in  burning  leaves  a  heavy 
white  flake  in  the  grate.  It  ii  so  poor  in  quality  as  hardly  to  be  recog- 
nized as  cannel  coal. 

At  the  entrance  of  Hay's  mine,  at  Hardscrabble,  a  seam  of  coal 
twenty  inches  thick,  lying  twelve  feet  below  the  main  coal,  is  exposed, 
and  two  feet  below  this  coal  the  top  of  the  black  limestone  appears  in  a 
gray  flinty  rock,  called  bastard  limestone  by  the  miners.  This  coal  may 
be  the  representative  of  Coal  No.  5.  If  the  coal  on  the  level  of  the  Mas- 
sillon and  Coshocton  Railroad  capped  with  the  blue  limestone  be  the 
representative  of  No.  3,  and  the  gray  and  black  limestone  fifty  to  sixty 
feet  higher  be  the  representative  of  the  Putnam  Hill  or  Ferriferous  lime- 
stone, then  this  twenty-inch  coal  is  No.  5,  and  the  Coshocton  Mine  Coal 
No.  6.  As,  however,  the  main  coal  is  capped  with  a  stratum  of  calcareous 
shale  filled  with  shells,  I  have  been  disposed  to  regard  this  seam  as  No. 
4  instead  of  No.  6,  and  the  calcareous  shale  overlying  the  coal  as  the 
representative  of  the  Putnam  Hill  limestone.  If  the  main  coal  be  No.  6, 
it  is  much  nearer  No.  3  than  I  have  ever  seen  it,  the  distance  between 
these  seams  being  only  about  eighty  feet,  while  the  usual  distance  is  from 
one  hundred  and  thirty  to  one  hundred  and  sixty  feet.  At  Dennison, 
Coals  Nos.  4  and  6  are  one  hundred  and  forty  to  one  hundred  and  fifty 
feet  apart,  and  No.  5  is  about  twenty  feet  below  No.  6.  The  convergence 
of  these  coals  is,  however,  no  argument  against  their  identity,  for,  as  I 
have  repeatedly  shown,  the  various  beds  converge  and  diverge  all  over 
the  coal  area  of  the  State. 

STBUBENVILLE. 

At  Linton,  situate  at  the  confluence  of  Yellow  Creek  with  the  Ohio 
River,  two  seams  of  coal  are  in  course  of  development,  known  respect- 
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ively  as  the  Big  Vein  and  the  Groff  Vein,  the  latter  the  upper  of  the 
two.  They  are  well  up  in  the  hills,  and  between  the  Big  Vein  and  the 
river  level  five  other  seams  expose  themselves.  These  coals  are  the 
equivalent  of  the  beds  seen  in  the  hills  at  Hammondsville  and  at  Iron- 
dale.  Coming  down  the  river  from  Linton,  the  strata  dip  rapidly,  and 
at  the  Alikana  Shaft,  two  miles  above  Stennerville,  the  Groff  Vein  is 
level  with  low  water  in  the  river.  The  Alikana  Shaft,  and  all  the  shafts 
below  it  to  La  Grange,  are  opened  on  this  seam. 

The  roof  of  the  coal  in  the  Alikana  and  the  Bustard  Shafts  is  a  mass 
of  sandstone.  In  the  Furnace  Company's  Shaft  it  is  shale ;  in  this  shaft, 
s  also  in  the  Stony  Hollow  Shaft,  the  coal  splits  in  two.  In  the  Stony 
Hollow  Shaft,  sunk  at  the  advance  working*  of  the  Market  Street  pit, 
the  two  coals  are  close  together,  but  in  passing  along  the  galleries  of  the 
mine  toward  the  Market  Street  Shaft  they  are  seen  to  converge  and 
diverge,  being  sometimes  ten  and  twelve  feet  apart,  and  sometimes 
together,  forming  one  seam,  with  a  union  so  perfect  that  the  line  of 
junction  of  the  two  coals  can  not  be  pointed  out  even  by  the  skillful 
finger  of  the  miner.  There  are  sixteen  feet  of  strata  between  these  seams 
in  the  shaft  on  Market  Street. 


SFUTTINCt  OF  THE  COAL  IN  THE  MARKET  STREET  SHAFT^^T  STEUBENVTLLi. 
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In  the  mines  further  down  the  river  the  convergence  continues.  In 
the  Boreland  Shaft,  a  mile  below  Market  Street,  the  two  seems  are  twenty- 
one  feet  apart  in  the  pit,  counting  from  floor  to  floor,  and  at  Mingo,  three 
miles  below  Market  Street,  they  are  forty-six  feet  apart. 

The  two  upper  workable  coals  of  Steuben  ville  have  been  sunk,  too,  in  the 
Rolling  Mill  Shaft.  They  are  there  forty-eight  feet  apart  from  floor  to 
floor.  In  the  shaft  at  Mingo's,  three  miles  below,  a  bore-hole  was  put  down 
in  the  bottom  of  the  pit,  and  the  first  seam  met  was  eighty  feet  below  the 
working  coal,  and  was  only  six  inches  thick,  with  a  cover  of  sandstone. 

Seventeen  feet  below  the  bottom  of  the  shaft,  a  mass  of  sandstone, 
reaching  down  to  the  six-inch  stratum,  was  the  only  material  met  in  the 
bore-hole,  except  a  thin  band  of  ore  ten  feet  above  the  coal. 

This  sandstone  fills  the  place  of  the  missing  coal,  and,  doubtless,  re- 
moved it  after  deposition  in  the  form  of  sand  passing  over  the  ancient 
peat  bog  in  currents  of  water.  It  is  just  possible  that  the  six-inch  stratum 
eighty  feet  below  the  shaft-coal  is  the  equivalent  of  the  lower  coal  in  the 
Rolling  Mill  Shaft,  which  is  there  forty-eight  feet  below  the  upper  coal. 
The  divergence  of  thirty-two  feet  in  a  distance  of  two  miles  is  not  as 
great  as  the  divergence  of  sixteen  feet  in  a  few  hundre.d  yards,  as  shown 
in  the  splitting  of  the  seam  in  the  Market  Street  Mines. 

Besides  the  hole  drilled  in  the  bottom  of  the  Mingo  Shaft,  two  other 
holes  were  drilled  by  J.  C.  Cram,  Esq.,  superintendent  of  the  mines,  one 
of  them  twelve  hundred  feet  north-west  of  the  shaft,  and  the  other  thirty- 
two  hundred  and  fifty  feet  north  eighteen  degrees  west  of  the  shaft,  and 
,  neither  of  them  struck  the  lower  coal  of  the  ftolling  Mill  pit.  All  three 
holes,  however,  were  sunk  still  lower,  and  at  a  depth  of  one  hundred  and 
thirty  feet  below  the  horizon  of  the  coal  a  seam  three  feet  nine  inches 
thick  was  struck,  there  being  only  two  feet  of  diflerence  in  the  level  of 
the  coal  in  the  three  holes.  Mr.  Cram  calls  this  the  Roger  Vein  of  Yel- 
low Creek,  Dr.  Newberry's  No.  6. 

The  thin  coal  forty -six  feet  above  the  shaft  coal  at  Mingo  is,  in  my  judg- 
ment, the  offshoot  at  the  Stony  Hollow  and  Furnace  Company's  mines. 
A  thin  bed  is  passed  through  at  both  the  La  Grange  and  Rush  Run 
Shafts,  and  is  found  continuing  to  diverge  from  the  main  seam.  The 
La  Grange  Shaft  is  two  hundred  and  sixty-one  feet  deep,  and  passes 
through  four  different  coal  stratas,  though  I  think  the  second  and  third 
beds,  which  are  only  two  feet  apart,  are  one  seam  split  in  two  by  a  wedge 
of  shale.  This  seam,  which  is  thirty  feet  above  the  main  bed  in  the 
bottom  of  the  pit,  counting  from  floor  to  floor,  I  regard  as  the  equivalent 
of  the  Mingo  Shaft  coal  and  of  the  shafts  above  Mingo  at  Steubenville, 
and  the  coal  in  the  bottom  of  the  shaft,  as  the  equivalent  of  the  four-foot 
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coal  forty-eight  feet  below  the  working  coal  in  the  Rolling  Mill  Shaft. 
The  first  coal  met  in  the  La  Grange  Shaft  is  thirteen  inches  thick,  and 
is  one  hundred  and  fifty-one  feet  from  the  top  of  the  shaft;  the  second 
(counting  the  two  strata  so  close  together  one  bed)  is  twenty-two  inches, 
exclusive  of  slate,  and  is  two  hundred  and  forty  feet  from  the  top,  this 
being  the  drift  coal  of  Mingo,  the  Rolling  Mill  Shaft,  etc.  Of  course 
there  is  no  absolute  certainty  in  this  conclusion,  and  it  is  proper  to  add 
that  it  is  not  shared  by  some  of  the  mine  owners  and  mine  superin- 
tendents of  Steubenville,  for  whose  opinions  I  have  the  very  highest 
regard. 

The  Rush  Run  Shaft  is  two  hundred  and  fifty-eight  feet  deep,  and  passes 
through  but  two  seams  of  coal.  The  first  stratum  in  descending  order  is 
one  hundred  and  twenty -nine  feet  from  the  top  of  the  shaft,  and  the  same 
distance  from  the  bottom.  The  seam  is  only  six  inches  thick.  It  is  un- 
doubtedly the  equivalent  of  the  upper  coal  of  the  La  Grange  Shaft,  show- 
ing a  divergence  of  these  beds^of  nineteen  feet.  At  the  bottom  of  the 
Rush  Run  Shaft  the  coal  is  nine  feet  thick,  three  feet  nine  inches  thicker 
than  the  La  Grange  coal.  In  the  Rush  Run  Shaft  there  appears  no  trace 
whatever  of  the  two  coals  found  in  the  La  Grange  Shaft,  twenty-three 
and  twenty-five  feet  above  the  main  coal,  and  the  probability  is  that  they 
have  come  down  in  the  main  coal  at  Rush  Run,  the  three  forming  one 
homogeneous  mass  there.  This  would  show  a  convergence  of  the  seams 
of  twenty-three  feet,  being  four  feet  more  than  the  divergence  of  the 
upper  coals.  If  this  is  not  the  case,  the  middle  coals  at  La  Grange  Shaft 
have  thinned  out  altogether  at  Rush  Run,  while  the  lower  coal  at  Rush 
Run  has  increased  three  feet  nine  inches  in  thicknes  since  leaving  La 
Grange. 

The  Rush  Run  coal  does  not,  however,  retain  this  extra  height,  but 
thins  down  in  the  mine  to  seven  feet  or  less. 

There  is  a  bed  of  coal  in  the  barren  measures  eighty  feet  above  the 
level  of  the  Pan-Handle  Railroad  at  Boreland's  Shaft.  This  is  a  very 
persistent  seam,  its  horizon  being  about  two  hundred  and  seventy  feet 
above  the  Steubenville  Shaft  coal;  it,  however,  waves  up  and  down  like 
t^e  seams  below  it.  At  Mingo  it  is  seen  on  the  south  side  of  the  shaft 
in  the  ravine,  and  not  more  than  twenty  or  thirty  feet  above  the  top  of 
the  pit. 

From  Steubenville  to  Bellair  the  dip  of  the  strata  is  very  marked  in  a 
generally  southerly  direction.  At  Steubenville  the  Pittsburgh  coal  is 
five  hundred  feet  above  the  bed  of  "the  Ohio  River,  and  at  Rochenhauser's 
Slope,  two  miles  below  Bellair,  it  has  dipped  to  the  water's  edge,  the  dis- 
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tancc  being  twenty-eight  miles  by  the  river.  The  coal  is  opened  every 
few  hundrfrd  yards  along  the  river,  and  at  every  mine  in  descending  from 
Steuben ville  it  comes  nearer  and  nearer  the  river.  Only  two  mines  are 
level-free  below  Bellair — the  upper  and  lower  mines  of  the  Belmont  Coal 
Works. 

BELLAIR  TO   BARNESVILLE. 

The  hills  fronting  the  Ohio  River,  between  Bellair  and  Pipe  Creek,  are 
six  hundred  feet  in  perpendicular  height,  and  hold  all  the  coals  of  the 
upper  Coal  Measures,  nine  different  seams,  which  rise  to  two  feet  of  thick- 
ness. These  coals  have  been  designated  No.  8,  No.  8a,  No.  85,  No.  8c,  No. 
9,  No.  10,  No.  11,  No.  12,  and  No.  13  in  the  Geological  Reports.  No.  8, 
the  lowest  of  the  series,  is  the  equivalent  of  the  Pittsburgh  and  the 
Pomeroy  coals.  It  is  level-free  at  Bellair,  but  plunges  under  the  Ohio, 
two  miles  below  that-  village.  From  twenty-eight  to  thirty-feet  above 
the  Pittsburgh  Coal,  counting  from  the  floor  of  the  seam.  No.  8a  appears 
in  a  coal  varying  from  six  inches  to  two  and  a  half  feet  in  thickness. 
Twenty  to  twenty-tliree  feet  above  No.  Sa  No.  86  appears  in  a  seam  of 
very  irregular  thickness,  sometimes  rising  to  four  feet  and  sometimes  re- 
ceding to  one  foot.  Twenty-five  to  thirty  feet  above  No.  86  No.  8c  comes 
in,  being  a  four-foot  (ioal,  and  is  known  as  the  upper  Barnesville  scam. 
No.  9  is  from  one  hundred  and  ten  to  one  hundred  and  twehty  feet  above 
No.  S'",  and  No.  10  is  about  forty  feet  above  No.  9.  The  distances  between 
No.  8r  and  No.  9,  and  between  No.  9  and  No.  10,  are,  however,  only  esti- 
mated distances,  as,  there  being  no  engineer's  tools  at  the  coal  mines,  I 
could  not  make  accurate  levels,  and  never  trust  the  readings  of  an 
aneroid  barometer.  Coal  No.  11  is  located  about  one  hundred  feet  above 
No.  10  in  the  Geological  Reports.  Five  of  the  above  seven  seams  of  coal 
extend  all  the  way  from  Bellair  to  Barnesville,  on  the  line  of  the  Balti- 
more and  Ohio  Railroad,  No.  ^a  thinning  out  at  Glencoe,  and  No.  11 
cropping  out  on  the  high  hills  west  of  Burr's  Station.  Coals  No.  12  and 
No.  13  do  not  come  down  to  the  cuts  on  the  railroad,  and  so  have  not 
been  traced.  No.  8,  the  Pittsburgh  seam,  has  been  mined  for  many  years 
around  Bellair,  both  on  the  Ohio  and  the  railroad.  In  Kidd's  Mine, 
one-half  mile  east  of  Nef!"s  Siding,  on  the  railroad,  the  coal  is  forty-eight 
ftet  above  the  level  of  the  railroad.  This  opening  was  made  on  the 
eastern  side  of  an  anticlinal  arch  of  the  strata,  and  at  the  new  mine, 
one  hundred  and  fifty  yards  west  of  the  old  one,  the  coal  is  only  thirty 
feet  above  the  railroad  level.  One  hundred  and  fifty  yards  west  of  the 
new  mine  the  swamp  or  synclinal  is  reached,  and  here  the  coal  comes 
down  to  within  sixteen  feet  of  the  track.    Thirty  feet  above  the  coal  at 
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this  point  No.  8a  is  seen.  The  co«t.1  is  less  than  two  feet  thick,  and  is 
heavy  and  earthy  in  character.  Two  liundred  and  fifty  yards  west  of  the 
swamp,  in  a  cut  on  the  Bellair  and  St.  Clairsvillo  Railroad,  Coal  No.  8  is 
forty-lbur  feet  above  the  level  of  the  road,  havinj^  risen  twenty-eight  feet 
in  this  distance  on  the  opposite  side  of  the  anticlinal  from  where  the 
mines  are  opened. 

In  both  the  old  and  new  mines  a  slip-dike  is  crossed,  which  throws  the 
coal  down  seven  feet  in  the  new  mine,  and  three  feet  in  the  old  mine. 
The  line  of  direction  of  the  dike  is  north-east,  and  it  is  again  met  in 
Brittonstien's  Mine,  four  miles  north-east  of  Kidd's  It  crosses  the  Ohio 
River  north  of  Wheeling. 

Three  hundred  feet  west  of  Kidd's  Mine  the  coal  is  nearly  fifty  feet  above 
the  rhilroad,  and  the  underlying  strata  is  composed  of  gray  shale.  This 
appears  to  be  the  summit  of  the  anticlinal,  for  in  the  next  cut,  one  hun- 
dred and  fifty  yards  west  of  the  strata,  the  coal  is  down  within  twenty 
feet  of  the  road.  Eleven  feet  below  the  coal-bed  at  this  point  a  seam  of 
coal  a  foot  thick  is  exposed,  resting  on  a  bed  of  fire-clay.  In  King's  Cut, 
three  hundred  yards  east  of  Franklin  Station,  the  Pittsburgh  coal  is 
within  nine  feet  of  the  railroad,  and  the  track  in  Franklin  tunnel,  west 
of  the  station,  rests  on  the  bottom  of  the  seam.  In  this  tunnel  all  the 
coal  and  overlying  strata  up  to  No.  Sa  are  cut  away,  that  bed  of  coal 
forming  the  roof  of  the  tunnel.  At  Military  Cut,  about  midway  between 
Franklin  Station  and  Glencoe,  the  Pittsburgh  coal  is  buried  three  feet 
beneath  the  bed  of  the  railroad,  and  No.  8a  is  seen  resting  on  a  stratum 
of  fire-clay,  the  fire-clay  in  turn  resting  on  a  bed  of  limestone  sixteen 
feet  thick.  No.  8a  has  thinned  to  four  inches,  but  the  limestone  on 
which  it  rests  and  the  overlying  soapstone  are  well  marked.  In  Welsh's 
Cut,  two  hundred  yards  west  of  Military  Cut,  No.  8a  is  still  in  i)lace,  but 
thin. 

Three-quarters  of  a  mile  east  of  Glencoe  the  Pittsburgh  coal  is  buried 
ten  to  twelve  feet  under  the  railroad  track,  and  is  half  buried  in  McMahon 
Creek.  This  is  the  last  seen  of  No.  8  until  it  is  met  in  the  shaft  of  Daw- 
son &  Stanton  at  Barnesville.  No.  8a,  still  ten  or  twelve  feet  above  the 
railroad,  has  thinned  out,  its  place  being  taken  with  gray  shale;  over 
this  i-hule  the  goapstone,  which  formed  the  roof  of  the  coal,  is  present, 
and  the  soapstone  is  capped  with  the  fine,  smooth-faced,  gray  limestone 
seen  in  every  slope  in  the  Bellair  district,  and  in  every  cut  between 
Bellair  and  Glencoe. 

In  the  deep  cut-  at  Glencoe  the  horizon  of  No.  8a  is  twenty-four  feet 
below  the  railroad,  and  the  overlying  limestone  is  also  buried.  Seven  to 
nine  feet  above  the  track  No.  86  is  present,  but  the  seam  is  very  thin, 
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with  an  irregular  roof  and  floor.  Twenty-five  feet  above  this  coal  No.  & 
appears  in  a  four-foot  coal,  resting  on  a  fire-clay  floor,  and  having  a  soap- 
stone  cover  four  feet  thick.  Above  the  soapstone  there  is  a  stratum  of 
cement  limestone  ten  feet  thick,  this  in  turn  covered  with  fourteen  feet 
of  limestone,  and  the  limestone  by  a  second  stratum  of  cement  four  feet 
thick.  These  cement  strata  are  very  persistent,  holding  a  general  thick- 
ness, and  are  seen  in  the  cuts  of  the  railroad  after  No.  8c  is  buried. 

One  quarter  of  a  mile  west  of  Glencoe  Cut  No.  86  plunges  under  the 
railroad,  and  at  the  railroad  bridge  is  within  five  feet  of  the  edge  of 
McMahon's  Creek.  In  Glencoe  tunnel  No.  8c  is  level  with  the  railroad 
Qn  the  east  end  of  the  tunnel,  but  rises  four  feet  above  the  track  in  pass- 
ing through  the  west  end.  For  nearly  half  a  mile  the  coal  holds  its  own 
with  the  road,  refusing  to  go  down,  but  in  McGinnes's  Cut,  one  mile  east 
of  Warnock's  Station,  it  is  forced  under  the  track  and  down  to  the  creek 
itself.  This  cut  is  sixty-six  feet  deep,  but  shows  no  coal  in  place,  though 
in  the  higher  bluff's  north  of  the  cut  Coal  No.  9  appears..  The  vertical 
distance  between  No.  8c  and  No.  9  is  about  one  hundred  and  ten  feet. 
One  quarter  of  a  mile  west  of  this  point  No.  8c  makes  an  effort  to  rise 
above  water,  and  the  top  of  the  seam  is  seen  to  bare  itself  in  the  creek. 

From  Neff^s  Siding  to  this  point  is  seven  miles,  and  No.  8c,  there  one 
hundred  and  twenty  feet  above  McMahon's  Creek,  is  here  buried  under 
its  bed.  The  Pittsburgh  coal  is  now  eighty  to  eighty-five  feet  below  the 
bed  of  McMahon's  Creek. 

At  Warnock's  Station  No.  9  is  opened  and  mined  for  the  first  time 
along  the  line  of  the  railroad.  The  coal  is  three  and  a  half  feet  thick, 
has  a  slate  roof  eight  inches  thick,  then  a  stratum  of  soapstone  of  three 
feet,  then  a  massive  sandstone.  Forty  feet  above  No.  9  No.  10  is  said  to 
exist,  and  is  known  as  the  three-foot  coal.  At  Warnock's  Water-station, 
one  mile  west  of  the  village.  No.  9  is  seen  in  Ryan's  Cut,  sixty  feet  above 
the  level  of  the  railroad.  The  seam  is  thin,  and  is  capped  with  sandstone, 
and  this  explains  its  reduced  height.  Two  and  a  half  miles  west  of  War- 
nock  village  No.  9  comes  down  to  the  railroad  level,  thence  it  bravely 
holds  its  own  with  the  railroad  to  Lewis  Station,  sometimes  rising  above 
and  sometimes  falling  below  the  railroad.  At  Lewis  Station  it  is  buried 
two  feet  under  the  track,  and  No.  10  is  seen  in  the  cut  thirty-six  feet 
above  the  railroad.  At  Belmont,  three  miles  west  of  Lewis's  Mill,  No.  10 
is  also  lost  under  the  railroad;  some  of  the  old  openings,  which  extended 
under  the  track,  being  unskillfuUy  mined,  once  caved  in  and  let  down 
the  railroad. 

Half  a  mile  north  of  Belmont  a  shaft  is  now  in  progress  of  sinking,  on 
the  farm  of  George  Crossland,  to  reach  Coal  No.  8c,  known  there  as 
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the  four-foot  or  upper  Barnesville  coal.  Before  the  shaft  was  started  a 
level  was  made  to  the  mines  of  Badgersburg,  two  miles  north- west  of  Bel- 
mont, and  the  engineer  calculated  that  coal  would  be  struck  in  the  Bel- 
mont Shaft  at  the  depth  of  forty  feet  from  the  surface,  but  in  this  cal- 
culation no  allowance  was  made  for  the  dip  of  t6e  strata,  and  the  coal 
will  undoubtedly  be  much  deeper.  This  shaft  is  located  not  more  than 
thirty  feet  below  the  horizon  of  No.  9,  and  as  these  coals  are  usually 
about  one  hundred  and  ten  feet  apart  it  will  be  to  little  purpose  to  hope 
to  reach  coal  inside  of  eighty  or  ninety  feet. 

The  mines  at  Badgersburgh,  situate  on  the  head-waters  of  Stillwater 
Creek,  are  opened  on  No.  8c,  and  consist  of  eight  or  nine  small  banks, 
from  which  the  coal  is  drawn  for  the  supply  of  the  neighboring  farmers. 
The  coal  bears  a  striking  resemblance  to  the  upper  Barnesville  seam,  and 
is  beyond  any  question  of  dispute  its  equivalent. 

Passing  along  the  railroad  from  Belmont  toward  Barnesville,  we  find 
Coal  No.  10,  buried  under  the  track  at  Belmont,  exposing  itself  in  several 
places  in  the  ravines  below  the  railroad  embankments  on  the  head-waters 
of  Capitina  Creek.  Ten  feet  above  the  railroad,  in  Norris's  Cut,  a  stratum 
of  black  shale,  resting  on  a  bed  of  fire-clay,  is  seen.  This  shale  holds  its 
own  with  the  railroad  for  nearly  two  miles,  being  exposed  in  every  cut. 
In  the  west  end  of  Hoffey's  Cut  part  of  the  shale  is  replaced  by  a  stratum 
of  coal  six  inches  thick.  In  this  cut  the  strata  so  Igng  keeping  pace 
with  the  grade  of  the  railroad  begins  to  dip,  and  the  six-inch  seam  of  coal 
is  lost  under  the  track.  The  horizon  of  this  coal  is  about  forty-five  feet 
above  Coal  No.  10. 

In  Turn-Table  and  in  Tunnel  Hill  cuts.  Coal  No.  11  is  exposed  twenty 
feet  alx)ve  the  level  of  the  railroad,  and  about  forty  feet  above  the  inter- 
calated coal  seen  in  the  Holiey  Cut. 

The  hill  pierced  by  Tunnel  Hill  Cut  is  the  highest  arch  in  Belmont 
county,  and  Coal  No.  11  crops  out  on  the  west  side  of  the  ridge.  The  rail- 
road, which  rises  all  the  way  from  the  Ohio  to  Tunnel  Hill,  now  begins 
to  descend,  though  not  continuously,  for  there  are  still  several  up-grades 
the  before  reaching  Barnesville.  A  mile  west  of  Burton's,  in  Hoyle's  Cut 
thin  stratum  of  coal  first  seen  on  the  west  end  of  Hofiey's  Cut  reappears 
eight  feet  above  the  railroad  track,  and  is  seen  in  every  cut  a  few  feet 
above  the  railroad  until  we  reach  within  a  mile  of  Barnesville,  where 
the'  descent  of  the  road  throws  it  upward.  From  Tunnel  Hill  to  near 
Barnesville  the  road  runs  along  the  high  lands  which  divide  the  waters 
flowing  eastward  into  the  Ohio  River,  and  those  flowing  westward  into 
Wills  Creek.  The  cuts  in  the  road  are  all  shallow,  and  the  coal  is  found 
only  on  the  summits  of  these  ridges,  leaping  from  hill  to  hill,  and  fre- 
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quently  having  no  roof  cover  whatever.  The  railroad  from  Burton's  to 
Barnesville  run%in  a  general  south-west  line  along  the  line  of  level  of 
the  coal  strata. 

A  mile  east  of  Barnesville  the  road  begins  to  descend  at  the  rate  of 
forty  feet  to  the  mile,  and  this  coal  is  left  on  the  high  bluffs  above  the 
railroad.  No.  10  emerges  above  ground  on  the  nnlroad  three  hundred 
yards  east  of  Rocky  Cut;  in  tliat  cut,  situate  east  of  the  tunnel,  it  is 
twenty-two  feet  above  the  track.  At  the  tunnel  it  is  about  the  same 
height  above  the  railroad,  and  is  the  arch  vein  of  Prof.  Andrews's  report. 
At  Rocky  Cut  No.  9  is  twenty  feet  below  the  railroad,  and  forty-two  feet 
below  No  10.  The  shaft  of  Messrs.  Dawson  and  Stanton  is  sunk  in  the 
ravine  directly  below  Rocky  Cut,  and  is  one  hundred  and  seventy-two 
feet  deep,  to  the  bottom  of  the  Pittsburgh  coal.     The  following  section, 

« 

furnished  by  Mr.  Dawson,  beginning  with  the  highest  coal  on  the  top  of 
Wisener's  Hill  to  the  bottom  of  the  shaft,  shows  the  strata : 

FEET. 

1.  Highest  seam  ofi  top  of  hiU .    l.GO 

2.  To  Coal  No.  10 47.35 

3.  ThickiioHs  of  coal 3 

4.  ToCoalNo.9 42.50 

5.  Tliickaess  of  coal 3 

6.  To  top  of  coalsliaft :^).^5 

7.  (Shaft)  clay 4 

8.  Limestone 2 

9.  Brown  shale 5.50 

10.  Thin  layers  of  limestone  and  cement 37.50 

11.  Soapstone 3 

12.  Rlne  clay  (soapstone) 1.50 

13.  Soapstone 3 

14.  Sandstone 5 

15.  Sandy  shale ^ 4 

16.  Roof  coal 0.80 

17.  Soapstone t 2 

18.  Coal  No.  8c 5 

19.  Shaly  limestone 9 

20.  Hard  sandstone 2 

21.  Soapstone 4.50 

22.  Coal  No.  86 2 

23.  Limestone 9.50 

24.  Parker  cement 4 

25.  Soapstone 26 

26.  Sandstone 35 

27.  Shale 1 

28.  Pittsburgh  coal 4.50 

Total.. 303.5 

The  place  of  No.  8a  in  the  above  section  is  about  thirty-two  feet  above 
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the  floor  of  the  Pittsburgh  coal  in  the  bottom  of  the  shaft.  As  this 
place  is  filled  with  a  stratum  of  sandstone  which  reaches  down  to  the 
Pittsburgh  coal  itself,  No.  8a,  if  it  ever  existed,  was  subsequently  re- 
moved by  denudation. 

The  foregoing  section  could  be  duplicated  at  any  point  betwen  Bellair 
and  Barnesville,  with,  of  course,  the  varying  strata,  which  is  found  to 
change  often  even  in  a  few  rods.  Coal  No.  10a,  on  top  of  Wisener's  Hill, 
has  also  no  place  on  the  Ohio  River,  it  being  beyond  doubt  a  seam  which 
begins  west  of  Belmont.  On  the  Ohio  River,  at  Pipe  Creek  mines.  No.  9 
was  not  exposed,  but  No.,10  is  opened,  and  is  a  seam  three  feet  thick  in  a 
homogeneous  mass,  and  is  known  as  the  block  coal.  No.  9  is,  however, 
seen  at  the  Pittsburgh  works  of  Messrs.  Rockinghauser  and  Sterritt,  a 
few  miles  up  the  river. 

On  page  160,  Vol.  2,  Geology,  Prof.  Newberry  says: 

"  In  the  report  of  Belmont  county  by  Prof.  J.  J.  Stevenson,  a  detailed  description 
wiU  be  found  of  our  upper  coals,  and  some  facts  of  special  interest  are  there  reported  lb.' 
regard  to  the  Pittsburgh  scam.  He  apparently  demonstrates  that  while  in  western  Bel- 
mont county  it  is  a  single  seam,  on  the  Ohio  at  Bellair  it  is  represented  by  four  coals, 
three  of  which  occupy  the  space  between  Coal  No.  8  and  Coal  No.  9,  this  interval  having; 
been  increased  from  fifty  feet  at  Barnesville  to  one  hundred  and  fifty  feet  at  BeUair. 
*  *  *  *  It  is  Prof.  Stevenson's  opinion  that  Coals  Nos.  8a,  8&,  and  8c,  the 
three  seams  above  the  Pittsburgh,  in  the  BeUair  section,  are  oft'shoots  from  Coal  No.  8, 
and  that  they  all  run  together." 

This  is  all  wrong.  So  far  from  there  being  any  coalescing  of  the  seams 
in  the  Barnesville  district,  the  reverse  is  the  fact,  for  Coals  No.  8  and 
No.  Scy  eighty  feet  apart  at  Bellair,  are  ninety-seven  feet  apart  in  the 
Barnesville  shaft.  Even  if  No.  8a,  No.  86,  and  No.  8^  had  coalesced  with 
No.  8  at  Barnesville,  the  first  seam  met  in  the  shaft  in  ascending  order  is 
seventy -nine  feet,  and  not  fifty  feet,  above  the  Pittsburgh  coal.  Moreover, 
Coal  No.  9,  instead  of  being  only  one  hundred  and  fifty  feet  above  the 
Pittsburgh  coal  at  Bellair,  is  one  hundred  and  ninety  feet  above  it,  and 
is  two  hundred  and  two  feet  above  it  at  Barnesville. 

On  page  546,  same  volume,  Prof.  Andrews  says : 

**  My  associates  on  the  Survey  in  the  First  Goological  District  have  classified  the  coals 
on  the  Ohio  River  in  this  (Belmont)  county  in  the  descending  order  as  foUows :  Coal 
No.  10,  No.  9,  No.  8c,  No.  86,  No.  8a,  No.  8  (Bellair,  or  lower  BamesviUe).  We  trace  the 
same  seams  in  the  same  order  through  aU  the  high  lands  of  the  BarnesviUe  region.  We 
could  find  no  coalescing  in  going  from  the  Ohio  River  west,  by  which  8c,  86,  8a,  and  9 
unite  with  8.  Mr.  Bandy  and  myself  have  fonnd  aU  these  on  the  west  side  of  the  Barnes- 
YiUe  ridge.  For  example,  8a  is  seen  faintly  in  a  railroad  cnt  west  of  BamesviUe,  on 
the  turnpike  north  of  Barnesville,  on  the  tnrnpike  between  Flushing  and  Rock  HiU, 
on  Belmont  Ridge,  in  Flushing  township,  and  at  other  points.  It  even  extends  through 
several  counties.  No.  86  is  distinctly  seen  at  all  the  above-named  localities.  No.  So  is 
the  upper  BamesylUe  seam." 
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TThis  is  an  intelligent  statement  of  the  main  facts  of  the  coal  strate 
between  Barnesville  and  Bellair. 

CAMBRIDGE  AND  POMEROY. 

The  Cambridge  coal  appears  to  occupy  a  limited  area  as  a  workable 
«eam.  One  mile  east  of  the  Norris  Shaft,  on  the  line  of  the  Baltimore 
and  Ohio  Railroad,  on  the  McCreery  farm,  a  shaft  was  sunk  three  years 
4igo  to  the  coal  level,  and  no  coal  was  found.  Seven  years  ago,  also,  another 
; shaft,  sunk  at  CampbelPs  Station,  two  miles  east  of  the  McCreery  farm, 
failed  to  strike  coal.  These  openings,  which  were  made  at  considerable 
^expense,  were  started  without  any  previous  search  for  the  coal  by  boring, 
a  manner  of  doing  business  which  no  practical  mining  engineer  will  re- 
<5ommend.  All  of  our  coal  seams,  with  the  exception  of  No.  6  and  the 
Pittsburgh  bed.  No.  8,  are  subject  to  sudden  thinning  out. 

West  of  the  Guernsey  Mine  the  coal  has  been  opened  in  a  number  of 
places  on  both  sides  of  the  railroad,  and  has  invariably  been  found  too 
thin  for  working,  and  this,  too,  where  the  regular  shale  roof  caps  the 
<X)al.  In  these  openings  the  seam  is  of  varying  thickmess,  sometimes 
rising  to  four  feet,  and  then  thinning  down  to  one  and  two  feet  within 
the  space  of  a  few  yards.  In  opening  these  mines  the  coal  was  always 
^und  thickest  at  the  outcrop.  Approaching  Cambridge  from  these  mines 
the  coal  becomes  thin,  and  appears  to  be  wanting  in  many  places,  and  • 
where  present,  to  be  capped  with  a  sandstone  roof.  In  the  railroad  tun- 
nel west  of  the  village  the  coal  is  seen  thirteen  or  fourteen  feet  above 
the  level  of  the  railroad ;  it  is  there  covered  with  a  shale  roof,  but  the 
seam  is  not  more  than  fifteen  or  sixteen  inches  thick. 

Two  thin  seams  of  coal  lie  above  the  Cambridge  thick  coal  at  the  Scott 
and  other  mines  of  the  district.  They  are  both  present  at  the  Norris 
Shaft.  The  lower  of  the  two  is  about  one  foot  thick,  and  is  sixty-five  feet 
above  the  shaft  coal  in  the  air-.sliaft,  and  the  upper  coal  is  thirty  feet 
above  this  seam,  and  is  seen  cropping  out  in  the  ravine  on  which  the  air- 
shaft  is  sunk.  This  upper  bed  has  been  opened  at  several  points  on  the 
opposite  side  of  Leatherwood  Creek  to  the  east  of  the  Norris  Shaft.  It 
is  there  a  block  coal  of  varying  thickness,  with  a  shale  parting  running 
through  it.  The  coal  appears  to  be  deposited  on  a  very  uneven  floor — 
in  hills  and  hollows — and  attains  a  height  of  two  and  one-half  feet  in 
the  low  ground  or  trough,  losing  thickness  in  rising  on  the  hill-sides 
Still  further  east,  at  Anderson's,  six  and  one-half  miles  from  Cambridge, 
it  is  found  from  two  to  three  feet  thick,  but  still  occupies  an  irregular 
floor,  rising  and  thinning  out  quite  rapidly.  These  two  thin  beds  of 
coal  appear  to  thin  out  on  coming  west.  Only  the  merest  trace  of  them 
is  seen  in  the  cut  of  the  tunnel  to  the  west  of  Cambridge.    The  fire-clay 
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floors  of  both  seams  are  present,  each  in  its  proper  horizon ;  but  there  is 
only  a  trace  of  shaly  coal  resting  on  the  floor. 

All  the  mines  opened  on  the  main  Cambridge  coal  show  a  coal  floor 
somewhat  wavy  and  uneven.  From  the  Norris  Shaft  to  Scott's  Mine 
there  is  a  rise  of  twelve  feet  in  a  distance  of  one  mile.  From  Scott's  to 
Fordyce's,  another  mile  westward,  the  difierence  of  level  is  about  the* 
same  as  from  Norris's  to  Scott's ;  but  from  Fordyce's  to  Robins's,  only  one- 
third  of  a  mile  west,  the  rise  is  at  least  twenty-five  feet.  At  the  village  of 
Cambridge,  three  miles  west  of  Robins's,  the  coal  is  lower  than  at  Rob- 
ins's, and  is  still  lower  at  the  tunnel  than  at  Cambridge.  This  dip  from 
Robins's  to  the  tunnel  is  a  reverse  dip  to  the  true  line  of  dip,  as  the  di- 
rection is  north-west.  In  Scott's  Mine  the  main  entry,  opened  on  the 
face  of  the  coal,  dips  to  the  south,  until  it  has  sunk  seventeen  feet,  and 
then  commences  rising,  while  in  the  Fordyce  Mine  the  coal  rises  very 
rapidly  to  the  south*for  six  hundred  feet.  The  Robins  Mine  also  rises  to 
the  south  on  the  main  entry.  In  the  lowest  place  in  Scott's  and  the  high- 
est place  in  Fordyce's  there  can  not  be  less  than  fifty-five  or  sixty  feet  of 
diflerence  of  level  in  a  distance  of  one  mile.  Inequalities  of  level  are 
also  encountered  in  the  Nicholson  mines,  but  they  are  not  as  marked  a& 
in  Robins's  and  Fordyce's. 

The  ridges  and  hollows  of  the  various  seams  are  not  conformable  to 
each  other.  The  upper  thin  seam  at  the  Norris  air-shaft,  the  equivalent 
of  the  Anderson  block  coal,  pitches  in  many  places  at  an  angle  of  twenty 
degrees,  the  coal  yapidly  thinning  out  on  the  steep  hill-side.  The  dis- 
tance between  the  first  coal  above  the  main  seam,  as  already  stated,  is 
sixty-five  feet  in  the  Norris  air-shaft,  while  at  the  hoisting-skaft  it  is 
only  fifty-two  feet,  a  convergence  of  thirteen  feet  in  a  distance  of  two 
hundred  yards. 

The  roof  of  the  mines  in  this  district  is  often  studded  with  the  casts  of. 
trees  (called  coal-pipes,  or  bell-mounds,  by  the  miners),  standing  erect  as 
they  grew.  These  casts  do  not  shoot  up  in  the  shale  more  than  eight 
inches  or  a  foot  until  they  suddenly  stop  short,  as  if  the  tree  had  rotted 
and  fallen,  and  the  impressions  of  the  prostrate  forms  of  the  trunks  are 
often  stretched  full  length  as  they  fell. 

The  course  of  the  Marietta,  Pittsburgh  and  Cleveland  Railroad,  from> 
Cambridge  to  Marietta,  is  nearly  south,  and  the  strata  dip  more  to  the 
south  than  ea^t.  Two  miles  below  Cambridge,  on  Wills  Creek,  the  Nich- 
olson mines,  opened  on  the  main  Cambridge  seam,  are  twenty-five  to* 
thirty  feet  above  the  level  of  the  creek ;  but  at  Bysville,  three  miles  fur- 
ther south,  the  coal  is  down  to  the  water-line  At  Point  Pleasant,  three 
miles  below  Bysville,  the  upper  of  the  two  thin  coals  overlying  the  Cam- 
bridge coal  is  opened.    This  seam  is  here  thirty  inches  in  thickness^ 
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and  is  about  thirty-five  or  forty  feet  above  the  level  of  Wills  Creek.  The 
roof  of  the  coal  iy  a  cal(;areous  shale,  filled  with  fossil  shells. 

In  passing  southward  alone;  the  railroad  a  long  stretch  of  the  barren 
measures  is  traversed.  The  Pittsburejh  seam  is  first  opened  in  the  high 
lands  in  the  southern  part  of  Noble  county.  The  coal  is  mined  at  Dexter 
City  and  at  Macksburg,  and  resembles  the  Belltir  coal  in  character  and 
thickness.  The  seam  is  double;  the  U])per  three  ff  et,  which  is  very  im- 
pure, is  sei)arated  from  the  lower  or  main  ])ed  by  a  stratum  of  fire-clay 
from  fifteen  inch(\^  to  three  feet  thick.  The  lowt*r  beui*h  is  five  to  six 
feet  thick,  of  gocnl  (luality,  and  easily  mined. 

The  Pomeroy  coal  ranges  from  four  and  a  lialf  to  live  and  a  half  feet 
in  thickness,  and  is  a  homog(.meous  m.iss,  exce])t  in  the  Cheshire  Mine, 
w'ber-e  an  upper  stratum  of  coal  one  to  two  Ajet  in  height  ap])f^ars,  form- 
ing  a  double  seam,  the  intercalated  shale  being  two  feet  thick.  The 
immediate  cover  of  the  co;J  is  generally  a  light  gray  shale,  ninging  from 
a  mere  tra(?e  to  twenty  feet  thick.  Abov(^  this  is  a  massive  sandstone. 
Frequently  this  nx-k  comes  down  on  the  coal  formin--  the  r(H)f,  and  it 
sonu'times  also  cut^  ])art  of  the  seam  out.  Wiit-revcr  a  rock  roof  appears 
the  co.'d  is  of  inferior  quality,  being  coarser  in  nature  and  more  largely 
impregn^Jted  with  sulphur.  In  the  coal  Iloor  there  are  many  ridges, 
which  rise  up  in  the  form  of  a  saddle  or  horseback,  and  cut  out  the  lower 
part  of  the  coal.  These  faults,  resembling  a  Ik.jsc's  baek,  h;ive  received 
that  name  from  the  miners,  a  term  now  very  gtuierally  a])i-li.d  ])y  Ameri- 
cans to  all  the  tfoubb's  encountered  in  coal  s-:nns.  Sometimes  these 
hors-backs  will  not  extend  more  than  a  few  yards  in  length,  and  again 
they  will  run  for  several  liunrlred  yards.  Their  line  of  direction  is  south- 
east, following  the  dip  of  the  coal.  They  seldom  if  evt^r  cut  out  the 
whoh*  of  the  seam,  .-ire  never  more  than  a  yard  in  tliiokiies.s,  and  are 
•broadest  i.t  the  base. 

The  dip  of  the  coal  strata  is  south-east,  say  south  seventy-five  degrees 
east,  at  the  rate  of  twenty-five  or  thirty  feet  to  tlie  mile.  The  coal  floor 
has  numerous  undulations,  but  none  of  them  are  as  marked  as  tht>se  met 
in  the  mines  o])ened  in  the  lower  Coal  Measures.  In  the  Pamanky  bank 
of  the  Pomeroy  Coal  Company  one  of  the  entries  lunning  east  dipped 
twentv-four  feet  in  twenty-four  hundred  feet.  This  entrv  sunk  into  a 
swamp  or  trough,  and  rose  after  crossing  it. 

The  shale  rmrfof  the  mines  of  this  region  is  remarkable  for  the  numer- 
ous and  beautiful  impressions  of  leaves,  stems  of  trees,  and  ferns,  which 
cross  each  other  in  luxuriant  profusion.  Some  of  them  are  entombed  in 
the  sandstone,  even  where  this  material  forms  the  immediate  cover  of 
the  coal.  It  is  highly  probable  that  the  sandstone  roof  was  not  the  first 
roof  the  coal  received.    The  muddy  sediment  now  forming  gray  shale, 
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with  its  numerous  and  well-marked  flora,  was  doubtless  equally  spread 
over  the  whole  of  the  coal,  and  was  subsequently  washed  away  by  water, 
and  the  sand  afterward  settled  in  the  place  of  the  removed  material: 

The  strata  covering  the  Pomeroy  seam  of  coal  is  from  two  hundred  and 
fifty  to  three  hundred  feet  thick,  and  they  appear  to  contain  no  workable 
beds  of  coal,  being  composed  mostly  of  massive  beds  of  sandstone,  with 
thin  beds  of  gray  shale  interstratified. 

Num«^rous  holes  have  ])een  bored  in  the  neigh bcyhood  of  Pomeroy  for 
salt,  some  of  them  reaching  a  thousand  feet  in  dep!;h,  and  two  minable 
seams  of  coal  ar--  ro])()rted  as  having  been  passed  through,  but  no  journal 
appears  to  ];;ive  been  kept  of  the  material  encountered.  As  the  Pome- 
roy coal  is  the  eciuivalent  of  the  Pittsburgh  seam,  there  should  be  ten 
workable  beds  if  all  the  coals  were  in  place  below  it.  The  lower  coals, 
however,  are  subject  to  fre<]uent  and  extended  wants  by  thinning  out. 
Nos.  4  and  6  are  the  most  continuous  of  the  serie^^  The  upi)er  of  the 
two  co:ils  re]>orted  in  the  bore-lioles  is  said  to  h  .  tobout  four  hundred  feet 
below  the  level  of  the  river  This  is  probably  No.  6,  the  strata  above  it 
to  the  Pomeroy  coal  being  composed  of  the  barren  measures. 

EXTENT    AND   CLASSIFICATION   OF    COALS. 

WheK^ver  any  of  the  coal  seams  are  due  they  extend,  with  occasional 

wants,  the  result  of  various  causes,  over  the  whole  coal  area.     There  is  a 

play  of  variation  between  the  different  beds  ranging  from  one  to  seventy 

feet  or  more,  and  sometimes  a  bed  is  found  to  split  up  into  two  or  more 

parts.     This  is  especially  true  of  Coal  No.  4,  the  seam  underlying  the 

Putnam  Hill  or  Ferriferous  limestone.    Occasionally  also  some  of  the  thin 

seams  lying  between  No.  1  and  No.  3  enlarge  to  minable  height.     The 

blue  limestone  so  often  overlying  No.  3  lo  generally  found  to  range  from 

one  hundred  and  twenty  to  one  hundred  and  sixty  feet  above  the  horizon 

of  No.  1,  the  Putnam  Hill  or  Ferriferous  limestone  is  from  one  hundred 

and  ninety  to  two  hundred  and  twenty-five  fe  o  above  No.  1,  and  the 

Nelsonville  coal  is  from  two  hundred  and  eighty  to  three  hundred  and 

twenty  feet  above  it.     When  the  true  horizon  of  the  Ferriferous  limestone 

is  understood,  all  the  coals  of  the  lower  Coal  Measures  will  be  seen  to 

fit  in  place  in  every  mining  district  of  the  State.     Thus  the  Nelsonville 

and  Sheridan  coals  are  ecjuivalent  strata,  and  the  Bayley\s  Run  and 

Hatcher  seams  are  also  equivalents,  these  latter  being  the  rei)resentar 

tives  of  the  Salineville  Strip  Vein  and  of  the  Steubenville  Shaft  coal. 

By  this  classification  there  is  harmony  and  order. 

Respectfully  submitted, 

Andrew  Roy, 

l^kate  Mine  Inspector 
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LIST  OF  MINES,  TOGETHER  WITH  NAMES  OF  OPERATORS,  ETC. 

Athens  County. 


Name  of  Biine. 


Lick  Run 

Laurel  Hill 

Section  29 

Harper's'* 

Cooperative, 

Poston's 

I^ngstreth's 

Star 

Doanville* 

Floodwood 

Hamley's  Ran 

Salina 

Chauncey 

Big  Run* 

Carbondale 

King's 

Barnesville 

Steward's 

Kidd's 

Rainey's 

Etna 

Helling's 

OhioCity 

Belmont  Works  No.  1  . . , 
Belmont  Works  No.  2  ... 

Pittsburgh  Works 

Empire". 

Weegee 

Union  Works 

Pipe  Creek 

Barnard's 

Morgan's 


Kind 

of 
mine. 


Drift 


it 
it 
ti 

a 
it 
it 
it 
ti 
tt 

Shaft 

it 

it 

^t 

Drift 
It 


Shaft 

Drift 

it 

It 

ti 
tt 
ti 

tt 
tt 

Slope 

it 
it 

it 

Drift 
tt 


Name  of  Coal  Company. 


L  W.  Scott 

Laurel  Hill  Coal  Go  ... 
W.  B.  Brooks  &  Son  . . 

Harper  Brothers , 

Nelsonville  Mining  Co 

Poston  Brothers 

T.  Lon^streth 

Star  Mining  Co 

N.Y.&  O.Coal  Co.... 
B.  B.  Sheffield  &  Bro  . 
G.F.Gould 


(( 


Federal  Creek  Coal  Co 
Carbondale  Coal  Co . . . 
King  Brothers 


Belmont  County. 


Stewart  &  Mehan 

Kidd  Brothers 

W.  J.  Rainey  &  Co 

Etna  Iron  and  Nail  Co  . . . : . 

Henry  Helling 

Ohio  City  Iron  and  Nail  Co 
Heatherington  Brothers 


i« 


n 


Rochenhonser  &  Sterrett 

Thomas  Corcoran 

P.  Shafar  &Co 

Union  Coal  Co 

Pipe  Creek  Coal  and  Iron  Co 

W.  G.  Barnard 

E.  G.  Morgan 


P.  O.  Address. 


Nelsonville. 

Bretland. 

Nelsonville. 

Nelsonville. 

Nelsonville. 

Nelsonville. 

'Nelsonville. 

Nelsonville. 

Nelsonville. 

Floodwood. 

Athens. 

Athens. 

Big  Run. 
Mineral  City. 
King's  Switch. 


Stewardsville. 

Shields. 

Cleveland. 

Martin's  Ferry. 

Martin's  Ferry. 

Martin's  Ferry. 

Uellair. 

Bellair. 

Bellair. 

Shawnee. 

Weegee. 

Moundsv'e,  W.  Va^ 

Dilley's  Bottom. 

Bellair. 

Bellair. 


Robertsville  No.  1 . .  - 
Robertsville  No.  2 . . . 
Brown's  Stri)»  Vein* 
Brown's  Big  Vein**.. 
Dutchen  &  Davis... 

TunnellHill 

Welsh  Mines 


Drift 

(t 
it 
It 

Shaft 
Slope 


Carroll  County. 

Cleveland  Iron  Co  , 

it  it 

Matthew  Brown  . . , 

ti 


Dutchen  &  Davis. 

L  C.  Card 

McDowell  &  Pratt 


Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Cleveland. 

Mineral  City. 


Columbiana  County. 


Washingtonville  No.  1 
Washingtonville  No.  2 

Leetonia  Slope 

Grafton 

Empire 

Hayes 

Farmer's 


Drift 

It 

Slope 
Shaft 

Drift 

(( 

ti 


Cherry  Valley  Iron  Co 
tt  it 


tt 


ti 


Grafton  Iron  and  Coal  Co 

John  Hayes  &  Co 

tt  ti 

Jas.  Farmer 


Leetonia. 

Leetonia. 

Leetonia. 

Leetonia. 

Salineville. 

Salineville. 

Salineville. 
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Columbiana  County — ContiDued. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  of  Coal  Company. 

M 

P.  0.  Address. 

Hartfonl  ...... ...... .... 

Drift 

0.  &  P.  Coal  Co 

Salineville. 

Rockville  ...-. --- 

ti           '  11 

Salineville. 

O.  and  P 

<(             It 

Salineville. 

Cranage  &  Anderson 

Foster 

Manufacturers'  Coal  Co 

Harding  &  Sharp 

Salineyille. 
Salineville. 

Hussev  Hollow 

0.  &  P.  Coal  Co.., 

Salineville. 

Trnesdale  ............... 

Truesdale  Coal  Co 

Salineville. 

Robins' ...... ...... ...... 

New  Lisbon  Coal  Co  . ........ 

New  Lisbon. 

Foster  Mine  ............. 

Shields  Coal  Co 

Teegarden. 
Teegarden. 
East  Palestine. 

Rose  Mine 

Thomson  &  Coleman ....... - 

State  Line 

State  Line  Coa]  Co ............... 

Prosnect  Mines  ...... .... 

Prospect  Coal  Co ^.. 

East  Palestine. 

O.  andP 

0.  andP.  Coal  Co 

Salineville. 

Union , 

Blaen  Nant 
Rock  Run  .. 
Summit  — 
Coshocton . 
Diamond  ... 
Cunesville . . 
Pen  Twy  n . . 
Home 


Drift 

(t 

n 
It 
tl 
(< 
(( 
u 
n 


Coshocton  County. 

'  Union  Coal  and  Mining  Co  ..... 
I  Edward  Prosser 

Rock  Run  Coal  Co 

I  Franklin  and  Coalport  Coal  Co. 

Coshocton  Coal  Co 

>  Diamond  Coal  Co 

I  Ressler  &Co 

!  Pen  Twyin  Coal  Co 

i  Home  Coal  Co 


Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Newark. 

Coshocton. 

Coshocton. 


Scott's 

Cambridge 
Central  ... 
Nicholson  . 
Ouemsey .. 


Drift 

Shaft 
Drift 


Guernsey  County. 

Scott  Coal  and  Salt  Works  Co  . . 
Cambridge  Coal  and  Mining  Co. 

Wm.  Norris 

Ohio  Coal  Co 

Guernsey  Mining  Co 


Cambridge. 

Cambridge. 

Cambridge. 

Marietta. 

Cambridge. 


Leadington 
Cheshire  ... 


Drift 


ti 


Gallia  County. 

Leadington  Coal  Co t  Cheshire. 

Cheshire  Coal  Works  Co Cheshire. 


Section  19 
Hayden's 
Gore* 


Drift 

(( 

it 


Hocking  County. 

W.  B.  Brooks  &  Son 

Peter  Hayden 

Straitsville  and  Monday  Creek  Coal 
Mining  Co 


Nelsonville.  ' 
Haydenville. 

Gore. 


Hardy  • 
Bowens 


Drift 

It 


Holmes  County. 


Hardy  Coal  Co. 
Bowen  Broe  . . . 


Millersborgh. 
Millersborgh. 


Philadelphia 


Harrison  County. 
I  Drift  I  Philadelphia  Coal  Mining  Co  ...  |   Station  15. 
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Jefferson  County. 


Name  of  Mine. 


Market*  Street 

Stony  Hollow 

Gravel 

Everick's 

BoreIand\s 

RolliiijrMill 

Miu;j;o 

La  (irHiijL;e  

Rush  Kiiii 

Bustard's 

Alik.'ina 

Cable* 

Ir»»u(lale  No.  I  * 

Iroiulalc  No.  i^  * 

In)iulale  No.  3  * 

Jijinuiionilsvllle*  ... 

Strij)  Vein , 

Dianioiid 

Slri]»  Vein 


Big  Vein 


Shaft 

n 
n 

4< 

u 

i( 
(( 

(i 
(t ' 
(( 

u 
Drift 

a 
II 
a 

Shaft 

Drift 

(( 


Name  of  Coal  Company. 


Stcubcnville  Coal  Mining  Co  . 


»( 


Stonhcnv  ille  Furnnc*'  an<l  Coal  Co 
Ohio  and  Pennsylvania  Coal  Co.. . 

(.'inoinnati  (^'oal  andC«>ke  Co 

Spaulding,  \V(»o(hvard  A:  Co 

Mingo  Iron  Works  Co 

La  (xraiiji**  Coal  Co 

PiM'k  A:  l\*aius«»v 

Sl»MilMMivi lie  Coal  and  Coke  Co..  .. 
Boll  4.V  Co 


Morgan  Inui  Co 


a 


Haniniondsville  Coal  and  Cnke  Co 
Wal iace  &  Sons 


.  t 


P.  O.  Address 


Steuben  V  ille. 

StenluMiville. 

Slt'nlM'nville. 

SteubjMiville. 

S!eub»'nville. 

SirulM»uville. 

^fingo. 

I'll  ill  ii'sburg. 

Rui>h  Run. 

Stt?ub.;n\ille. 

Stf'ubv-nville. 

Irondah;. 

Irondale. 

lr<in<hilr. 

HaniMondsville. 

Hjun.uonflsville. 

Ha  un  I  mudsv  ille. 


Morgan  Iron  Co i  Inmd.ile. 


Irondalu. 


"Welb*ti)n 

Milton 

Star 

Tropic 

Orange 

(jiol)e 

Hnron 

Erie   

Jackson  Hill 

Petrea 

Jackson  Hill 


Shaft 

n 

Slope 
Shaft 


Drift 


JacksoiN  County. 

WellhRMi  C«>al  and  Iron  Co ;  W«'ll>ron. 

Milton  Furnace  and  Coal  Co i  Wcllwton. 

Star  Fnrnace  Co .1  ai'kson. 

Tro]»ic  Furna'*'  Co ,  .la(ks«»n. 

Orange  Iron  Co .larkson. 

Globe  Iron  Co '  Jackson. 

Huron  Jr»»n  Co i  .Iacks«>n. 

Eric  Iron  Co. .  * Jackson. 

Price  nn»tlicrs ,  Jackson. 

Pj'trca  (?oal  Co Jackson. 

Thomas  M.  Ki trick ;  Jackson. 


Sheridan , 

Hanging  Rock 

Bcllford 

Ohl  Mill , 

Lawrence 


Drift 

it 

li 
it 

a 


Law  KEN  CK   C«)UXTY. 

Sheridan  Coal  and  Iron  Co |  Sin  yidai:. 

M»-ans,  Kyle  vV  (.'o |  Ir<»n(on. 

NortiUi  J^ros.  &  Co Iron  ton. 

Iron  and  Sttnd  Co Iriniton. 

La\vr«Mice  Iron  Works  Co '  lr<»nt(ni. 


Wmlsworth  j  Slope 

Diamond I 


a 


Medina  County. 

WadswortU  Coal  Co . . . 
Humphrey  &,  Coleman 


Akron. 
Akron. 


Fosi  er 

Osbnrn 

Kvle 

Wick  and  Wells  t 

Austin 

Ohltowu 

McKennie's  Shaft 
Tibbett'8  Shaft  .. 
Foulk'8 


Shaft 

(( 

li 
II 

a 
a 
n 
a 

Slope 


Mah(  )ning  County. 
F»)stcr  Coal  Co i  Youniistown. 


Andrews  Brothers.. 

Kyle  Coal  Ci>    

Wick  and  Wells  ... 
John  M<)rris  iV  (.^o  . 
Harris  &  Manrer. .. 
J.  B.  Warner  &  Co 
Juuethm  Coal  Co  ., 
Foulk  Coal  Co 


Yonngstown. 
Yonngstown 
Yonngstown. 

>Hncral  Ridge. 
Mineral  Ridge. 
Mi  nigral  Ridge. 
Mineral  Ridge. 
Mineral  Ridge. 


187 


Mahoning  County — Continued. 


Name  of  Mine. 


Pomiel 

Harntr 

Tbcni  Hill  .... 

Pai^kard's 

Powers's 

liollaiid 

JacIvBou 

Reno's 

McKouuy  iSlope 
WiLlt4M-'8 


Slope  j  New  Lisbon  Coal  Co 

Harott  CoalCo 

Powells  and  Arin.s  ... 

Packanl  Coal  Co 

Powers  Coal  Co 


ii 
li 

(( 

Drift 

Slo]M 

ii 


Yonn^stown. 

Yoiiii<^stown. 

Voun;Cf>town. 

Yonnjjjstown. 

Yoini^stown. 

CliarleH  M(K»re  «5L:  Co Yoiiii;;Htown. 

Jackson  Coal  Co |  Youngntown. 


P.  O.  Address. 


j  ^iahoiiin^*  Coal  Co ;  Yoim^j^stown. 

Drift   :  Wall 01  s  iV:-  Shrrts   >  Wa.shiii^rtonville. 


MrSKLNCiUM  Ct>rNTY. 


Zaiiesville  Mines j  Drift 

Del  Carbo " 

Mnskiiij^iuu  Valley 

Mat  I  hew  s's 

Monitor 

Locust  G rove ;  Drift 

Harper's  Ferry 

Balloirs 

ScarvaPs  

Crow  Jinn 

Blue  Rock 


li 
Sliaft 


»i 


John  Mar]HK)l 

Diainoiu!  Mining  C-o 

I  Muskingum  VaHey  Coal  Co 

Lew  is  Matthews 

Cowfll,  Harris  tV:  Co 

Jau'cs  Owfiis ;  Putnam. 

i  J;ji:;<  -  Morrison j  Putnam. 

<):ii»  Ballon    :/ancs\illt 


Zanesville. 

Koscville. 

Koseville. 

Zanesville. 

Zanesville. 


a,  ."^carval 

Stone  iV  Dfval. 
Janus  Paterson 


Phih.. 
C«Mlar  Run. 
Bine  Rock. 


Note.— Tliore  are  from  twenly-jivf  \o  tlnrty  otlier  luiiiosiu  this  comity,  in  tlio  n(»ijihb<)rh<M)d  of  Zauen- 
villo,  but  th«'V  all  work  less  than  tcji  men  at  once. 


Antiquity 

Syracuse  Shaft. 
Syraeuse  Slope 

Pamnnky   

Williams's    

Minersville 

Excelsior 

Peiicreek 

Dabney  

Diamond  * 

Coal  Ridge 

Buck«*ve 

Miildleport 

Pomeroy's 


Shaft 

Slope 
Drift 

i( 
ii 
(( 
(( 
n 
ii 
ii 
li 
ii 


Meios  C()i;x'iY. 

Ohio  C(.al  Co 

Syrai'usi*  ("oal  and  Salt  Co 

^i  Nye  Sr  Sons 

PonuMoy  Coal  Co , 

Kvan  Williams 

Poirei'ov  Coal  Co 

t.  it 

.t  n 

ii  a 


it 


Coal  Kidg.^  Salt  Co 
Buckeye  Salt  Co... 
MidJtleport  Salt  Co 
S.  M.  Pomerov 


Racine. 
Svracnse. 
Svracnse. 
PoTuerov. 

« 

Minersville. 
]*omeroy. 

l*omerov. 
Pomeroy. 
Pomerov. 

t. 

Pom<'roy. 

l^)merov. 
Pomeroy. 

Middle]>ort. 
Pomeroy. 


Dexter* 


Nonijc  County. 
Drift  I  Ohio  Coal  Co  ...  . 


Marcclla. 


Central j  Drift 

Old  Straitsville j      " 

Plnmmer  Hill 

Troy 

Hiliyer's  * 

Mungen^s   

Youart's 

Upton's 

Shieldfi's  Mines,  Nos.  1, 2,  3 


a 

ii 
a 
it 
ti 
a 
li 


Perry  County. 

Straitsville  Central  Mining  Co 

Straitsville  Mining  Co 

Straitsville  Coal  Co 

Straitsville  Coal  and  Iron  Co 

Lancaster  and  Straitsville  Coal  Co. 

(ireat  Vein  Coal  and  Iron  Co 

Patters<m  Coal  Co 

Card  and  Upton  Coal  Co 

Newark  Coal  Co 


New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
Shawuee. 
Shawuee. 
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Perry  County— Continued. 


Name  of  Mine. 


New  York 

Lyonsdale 

Famace 

Shawnee  Valley 

Taygiie's 

Jones's 

Tunnel  Hill 

Selby 

Wales's 

Crookville  

McCnneville  < 

Brilliant  

Black  Diamond 

O.K 

Southern  Ohio 

Anderson's 

Ferrara 

Brindebal's 

Moxahala 

Atwater  Slope 

Fulton 

Buckeye 

Crawford   

Crawford   

Willow   

Willpw 

Williamson   

Maple  Grove 

Aberdave  

Jacobs  

Grove  

Massillon  Coal  Co.. 

Staeffer 

Warrington 

Brooktield 

Pigeon  Run 

Lawrence 

Foultz's 

Crawford's 

Franklin 

Summit 

Brewster  Slope 

Brewster  Drift 

Brewster  Bros 

Middlebuiy  Shaft.. 

Johnson  Shaft 

Dennison  * 

Nemisilla 

Norton's  


Kind 

of 

mine. 

Drift 

11 

n 

it 

n 

it 

n 

it 

tl 

tt 

ti 

(t 

it 

tl 

tl 

It 

it 

tt 

tt 

Name  of  Coal  Company. 


New  York  and  Straitsville  Coal  Co; 
Straitsv.  and  Cannel  C.  Co.  of  N.  Y . 

Furnace  Coal  Co 

Shawnee  Valley  Coal  Co 

M.  &  P.Taygue 

H.  Jones  4&C0 

Tunnel  Hill  Coal  Co 

Selby  Mining  Co 

Wales,  Nugent  &  Co 

Palmer  &  Haworth 

McCuneville  Salt  and  Coal  Co 

J.  E.  Payne  &Co 

Black  Diamond  Coal  Co 

O.  K.  Coal  Co 

Southern  Ohio  Coal  Co 

W.  D.  Anderson 

Jas.  Black 

J.  Briudebal 

Black  «&  Son 


P.  O.  Address. 


Shawnee. 

Shawnee. 

Shawnee. 

Shawnee. 

McLuny's. 

McLuny's. 

New  Lexington. 

New  Lexington. 

New  Lexington. 

Crooksville. 

McCuneville. 

McCuneville. 

McCuneville. 

McCuneville. 

Maholm. 

Maholm. 

Moxahala. 

Moxahala. 

Moxahala. 


Portage  County. 
I  Slope  I  Atwater  Coal  Co... 


Atwater. 


Stark  County. 


Slope 

Shaft 

Slope 

tl 

Shaft 
tl 

It 

tl 

It 

It 

It 

Drift 
Shaft 

It 
tt 

Slope 


Fulton  Coal  Co.... 
Buckeye  Coal  Co . . 
Crawford  Coal  Co 


(( 


tt 


Willow  Bank  Coal  Co 


tt 


A.  B.  Williamson 

Massillon  Coal  and  Mining  Co 

Youngstown  Coal  Co 

Rhodes  Coal  Co 

Grove  Coal  Co 

Massillon  Coal  Co 

J.  P.  Burton 

Warrington  Coal  Co 

H.  Foultz 

Lee,  Howell  &  Co 

J.  P.  Burton 

Massillon  City  Coal  Co 


Canal  Fulton. 

Canal  Fulton. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

North  Lawrence. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 


Summit  County. 


Drift 
Slope 

It 

Drift 
Slope 

Shaft 

tt 

Drift 
Slope 


T 


Crawford  &  Co 

Franklin  Coal  Co 

Summit  Mine  Coal  Co . 
Brewster  Coal  Co 


tl 


tt 


Brewster  Bros 

Middlebury  Coal  Co 

Johnson  Coal  Co 

Dennison  Coal  Co 

Nemisilla  Coal  Mining  Co. 
Norton  Coal  Co 


Akron. 

Akron. 

Akron. 

Akron. 

Akron. 

Middlebury. 

Middlebury. 

Middlebury. 

Sherman. 

Cleveland. 

Sherman. 
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Tuscarawas  County. 


Name  of  Mine. 


Black  Vein* 

Dennison 

Andraes  Mine 

Stillwater 

Syracuse  

Pike  Run,  No.  1 .. 
Pike  Run,  No.  2  . . 

Rich  Hill 

Walton  Ridge 

Port  Washington 

UrichsviUe  Shaft 


Vienna 

Wheeler   

Tyler 

Halliday 

Hood  

Sodom 

Church  HiU  Slope 
Church  HiU  Shaft 

Kline  

Moore  * 

Shenango  

Brookfiold 

Burnett 

Jacobs  t 

Carbon  Valley  t  -  -  - 

Stewart 

Long  Bank 

Mahoning,  No.  3  . . 

Chew 

Cleveland 

Ashland 

Weathersheld 

Cambria 

Love 

Williams 

Winfield 

Curtis  HUl 


Vinton  Shaft  ... 

Coalmont 

Zaleski   

Moonville  Mine. 
Buckeye 


Fairview 

Crawford^ 

Silver  Creek,  No.  1 
Silver  Creek,  No.  2 


Waahington  * , 
Cliff  Mines... 
Maoksburg  .. 


Kind 

of 
mine. 


Drift 


It 

n 
it 


Name  of  Coal  Company. 


Shaft 

Drift 

(< 

Shaft 

Shaft 
Slope 

li 
It 

Shaft 
Slope 

a 
II 
(i 
n 

Shaft 
Slope 

n 
ti 
i( 
II 

Shaft 

Slope 

Shaft 

Slope 
it 

Shaft 
Slope 
Drift 


Shaft 

Drift 

it 

it 
tt 


Shaft 

Drift 

tt 

Shaft 


Black  Vein  Colliery  Co 

Dennison  Colliery  Co 

S.  W.  Andraes  &  Co 

Tuscarawas  Valley  Coal  Co 

Syracuse  Coal  Co 

Tuscarawaii  Valley  Coal  Co 

n  tt  tt 

Rich  Hill  Coal  Co II!'!!! 

Buckeye  Coal  and  Coke  Co 

Glasgow    and   Port   Washington 
Iron  Co 

Trumbuu.  CdllNTY. 
Vienna  Coal  and  Iron  Co 


tt 


it 


tt 


C.  H.  Andrew  &  Bro  . . 

Hallida.v  Coal  Co 

Arms  &  Wick 

McCnrdv  Coal  Co 

Church  HiU  Coal  Co... 

NilesCoal  Co 

Briar  HiU  Iron  Co 

Moore  Coal  Co 

Shenango  Coal  Co 

Brooktield  Coal  Co 

Burnett  C«>al  Co 

Ja^^-obs  &  Son 

Wick,  Struthers  &  Co. 
Mahoning  Coal  Co 


tt 
ti 
it 


Payne,  Newton  &  Co.. 
Ward,  Warner  &  Co. . . 

Wise  Coal  Co 

Ward,  Warner  &  Co. . . 
Andrews  «fe  Hitchcock 

D.  WiUiams  &  Co 

Winfield  Coal  Co 

Curtis  &  Boyce 

Vinton  County. 

Bancroft  &  Rader 

Zaleski  Coal  Co 


it 


it 


Richard  Coe 

Ingham  Coal  Co 

Wayne  County. 

J.  P.  Burton 

Crawford,  Scott  &  Co  .  . 
Silver  Creek  Mining  Co. 


tt 


tt 


tt 


Drift 

tt 


Washington  County. 

Washington  Coal  Co  . 

G.  W.  Linn 

Ohio  Coal  Co 


.«w 


P.  O.  Address. 


Dennison. 

Dennison. 

UrichsviUe. 

New  PhUadelphia. 

UrichsviUe. 

New  Philadelphia. 

New  Philadelphia. 

Waynesburgh. 

New  Philadelphia. 

Port  Washington. 


Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Yoiuigstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Wlieatland,  Pa. 

Sharon,  Pa. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Cleveland. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngstown. 

Hubbard. 

Mineral  Ridge. 

Sharon,  Pa. 

Vinton  Station. 
Zaleski. 
Zaleski. 
Moonville. 
King's  Switeh. 

MassiUon. 
Massillon. 
Doylestown. 
Doylestown. 

Youngstown. 
Coal  Run. 
Marietta. 


Idle.       t  Drowned.       J  Worked  out. 
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Statement  of  Traveling  and  Contingent  Expenses  from  January  1,  1876,  to 

November  14,  1H76. 

Jan.               2.     Postage  atj\iiip» ^00 

**     11  to  17.     Vi8itin<;  Steuben villc  and  Mjuisillon  regions 30  25 

"     19  to  525.           ''        Maboniug  Valley 27  30 

**              27.     Haswell's  Engintering 2  54 

**              27.     Biiuliii^  Report**  of  English  Coal  Connnission 3  50 

"              27.                   "                        "       Iiispoctiou 3  50 

27.    Purchasing  Undcrgronnd  Life 13  50 

27.    Exi»reas  charges  on  ma]>s 2  35 

"    27  to3U.    Visiting  Coshocton 8  10 

Feb.     2to    4.          "        Straitsville , 4  00 

"                5.          ''        Nelsonville 1  50 

"              14.     Lithographs  for  repoft. 16  00 

"     15tol0.     Visiting  Shawnee , 8  25 

<*               22.     Postage  stamps 2  00 

"    23  to  29.    Visiting  Wadsworth  and  Akron 16  80 

March           1.     Postage  stamps ^ 1 2  00 

"                1.    Cut  forreport 2  00 

**                1.    One  copy  of  Coal  Mines 2  00 

"      6  to  12.    Visiting  Salineville 22  50 

"    15  to  IB.          **        Tuscarawas  connty  mines 14  50 

23.    Postage  stamps , 1  00 

29to3L    Visiting  Macksbnrg 11  55 

April   3  to    7.          i'        Bellair 18  80 

"     10  to  13.          *'        Wadsworth 10  75 

**               14.     Cleaning  carpet  in  office 3  10 

"              14.    To  care  of  oHlce 15  00 

"     17  to  21.     Visiting  Cambridge 16  75 

**    24  to  28.          '*        Massillon 20  50 

May     Ito    6.          **        Massillon  and  Salineville 23  50 

"      6  to  10.    Stamps  and  maps 2  85 

''     12  t«  .13.    A'isiting  Floodwood  and  Hamley's  Kuu "      2  50 

"              15.    Postage  stamps 2  25 

'*     15  to  21.    Visiting  Massillon 19  80 

'*    22  to  24.          **        Wellston  and  Jackson 8  50 

"              31.    Express  on  coal  plants 5  20 

Jane    6  to  17.    Visiting  Pomeroy  32  50 

<*              18.     Postage  stamps 2  00 

*'    22  to  25.    Visiting  Coshocton 9  50 

"    28to30.          ''        Shawnee .' 7  50 

July              1.     To  care  of  office  (3  months) 10  00 

"    10tol5.    Visiting  Salineville 19  50 

"              19.    Ex|>re8s  and  postage 190 

"              19.    Notary  Public 80 

"              21.    Satchel  for  mines 5  50 

"    22  to  29.    Visiting  Mahoning  Valley 22  90 

Aug.    Ito   4.          "        SaUneville 1150 

"               9.    Postage  stamps 2  15 


II 
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Aug.  10  to  12.    Visiting  Nelsonville 84  35 

"     14tol8.           *'        Leetouia 13  65 

"              14.    PoHtage  stamps 2  00 

"    22  to  26.     Visiting  Del  Carbo  ami  Zanesville  1150 

"    28to31.          "        Cleveland 6  00 

Sept.    6  to  13.          **        Lawrence  comity 23  10 

"               15.     Post n ge  st ami >s 100 

^*     18to2l.     Viaitiug  Shawnee 7  50 

''    23  to  30.          "        Mahoning  Valley 19  25 

Oct.                1.     To  care  of  office  (3  m^^nths) 10  00 

**                2.     Postage  stamjis 2  00 

**    11  to  15.    Visiting  North  Lawrence 15  20 

"              20.     Postage  stamps  and  express 2  25 

**    24  4;o  27.     Visiting  Carhoudale  and  Haydenville 9  50 

Nov.     Ito    4.          ''        Bellair 16  55 

''      8toll.          *'        Zaleski 7  50 

**                      Charges  on  coal  tlora 1  75 

Total $625  39 


AN  ACT 
To  Regulate  Mines  and  Mining,  and  to  Repeal  an  Act  Therein  Named. 

Section  1.  Beit  enacted  by  the  General  Assembly  of  the  State  of  Ohio,  That  there  shall 
be  appointed  by  the  governor,  with  the  advice  and  consent  of  the  senate,  one  mine  in- 
spector, who  shall  hold  his  office  for  four  years,  subject,  however,  to  be  removed  by  the 
governor  for  neglect  of  duty  or  malfeasance  in  office.  Said  inspector  shall  have  knowl- 
edge of  chemistry,  geology,  and  mineralogy,  and  a  practical  knowledge  of  the  different 
systems  of  working  and  ventilating  coal  mines,  and  of  the  nature  and  properties  of  the 
noxious  and  poisonous  gases  of  mines,  particularly  tire-damp,  and  mining  engineering; 
and  said  inspector,  before  entering  upon  the  discharge  of  his  duties,  shall  take  an  oath 
or  affirmation  to  discharge  the  same  faithfully  and  impartially,  which  oath  or  affirma- 
^on  shall  be  indorsed  upon  his  commission,  and  his  commission,  so  indorsed,  shall  be 
forthwith  recorded  in  the  office  of  the  secretary  of  stat«,  and  sueh  ii^spector  shall  give 
bond  in  the  sum  of  five  thousand  dollars,  Avith  sureties  to  the  approval  of  the  governor, 
conditioned  for  the  faithful  discharge  of  his  duty. 

Sec.  2.  Said  inspector  shall  give  his  whole  time  and  attention  to  the  duties  of  his  of- 
fice, and  shall  examine  all  the  ulincs  in  this  state  as  often  as  his  other  duties  will  per- 
mit, to  see  that  the  provisions  of  this  act  are  obeyed;  and  it  shall  be  lawful  for 
sucli  inspector  to  enter,  inspect,  and  examine  any  mine  in  this  state,  and  the  works  and 
machinery  belonging  tliereto,  at  all  reasonable  times,  by  night  or  by  day,  but  so  as  not 
to  unnecessarily  obstruct  or  impede  the  working  of  the  mine  ;  and  to  make  inquiry  into 
the  state  and  condition  of  the  mine  as  to  ventilation  and  general  security,  as  re- 
quired by  the  provisions  of  this  act ;  and  tlie  owners  and  agent  of  such  mine  are 
hereby  required  to  furnish  the  means  necessary  for  such  entry  and  inspection,  of  which 
inspection  the  inspector  shall  make  a  record,  noting  the  time  and  all  the  material  cir- 
cumstances ;  and  it  shall  be  the  duty  of  the  person  having  charge  of  any  mine,  when- 
ever loss  of  life  shall  occur  by  accident  connected  Avith  the  working  of  such  mine,  or  by 
explosion,  to  give  notice  forthwith  by  mail,  or  otherwise,  to  the  inspector  of  mines  and 
to  the  coroner  of  the  county  in  whicli  such  mine  is  situated,  and  the  coroner  shall  hold 
an  inquest  upon  the  body  of  the  person  or  persons  whose  death  has  been  caused,  and  in- 
quire careiiiUy  into  the  cause  thereof,  and  shall  return  a  copy  of  the  verdict  and  all  the 
testimony  to  such  inspector.  No  person  having  a  personal  interest  in,  or  employed  in 
the  management  of,  the  mine  Avhore  a  fatal  accident  occurs  shall  be  qualified  to  serve 
on  the  jury  imjianueled  on  the  in([uest. 

Sec.  3.  Said  inspector,  while  in  office,  shall  not  act  as  an  agent,  or  as  a  manager,  or 
mining  engineer,  or  be  interested  in  oi)erating  any  mine ;  and  he  shall,  annually,  on  or 
before  the  first  day  of  January,  make  report  to  the  governor  of  his  proceedings,  and  the 
condition  and  ox)eratiou  of  the  mines  in  this  state,  enumerating  all  accidents  in  or  about 
the  same,  and  giving  all  such  other  information  as  he  may  think  useful  and  proper,  and 
making  such  suggestions  as  he  may  deem  important  as  to  further  legislation  on  the  sub- 
ject of  mining. 

Sec.  4.  Said  inspector  shall  receive  a  salary  of  two  thousand  dollars  per  annum,  and 
his  necessary  traveling  expenses,  to  be  paid  in  quarterly  installments  ;  and  he  shall  have 
and  keep  an  office  in  the  state  house,  at  Columbus,  in  which  shall  be  carefully  kept  the 
maps  an<l  plans  of  all  mines  in  this  state,  and  also  all  records  and  correspondence,  pa2>ers 
and  apparatus,  and  property,  pertaining  to  his  duties,  belonging  to  the  state,  and  which 
shall  be  handed  over  to  his  successor  in  office. 
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Sec.  5.  Any  vacancy  occurring  when  the  senate  is  not  in  sesflion,  either  by  death  or 
resignation,  removal  hy  the  governor,  or  otherwise,  shall  be  filled  by  appointment  by 
the  governor,  which  appointment  shall  be  good  until  the  close  of  the  next  session  of  the 
senate,  unless  the  vacancy  is  sooner  filled  as  in  the  first  section  provided. 

Sro.  6.  There  shall  be  provided  for  said  inspector  all  instruments  and  chemical  tests 
necessary  for  the  discharge  of  his  duties  under  this  act,  which  shall  be  paid  for  on  the 
certificate  of  the  inspector,  and  which  shall  belong  to  the  stAte. 

Sec.  7.  The  owner  or  agent  of  every  coal  mine  shall  make,  or  cause  to  be  made,  an 
accurate  map,  or  plan  of  the  working  of  such  mine,  on  a  scale  of  not  less  than  one  hun- 
dred feet  to  the  inch,  showing  the  area  mined  or  excavated,  and  the  location  and  con- 
nection with  such  excavation  of  the  mine  of  the  lines  of  all  adjoining  lands,  and  the 
name  or  names  of  each  owner  or  owners,  bo  far  as  known,  marked  on  each  tract,  a  true 
copy  of  which  map  the  s«id  owner  or  agent  shall  deposit  with  the  inspector  within  six 
months  aft«r  the  passage  of  this  act,  and  another  copy  of  which  shall  be  kept  at  the  of- 
fice of  such  mine ;  and  the  owner  or  agent  shall,  on  or  before  the  first  day  of  September, 
1874,  and  CA^ery  four  months  thereafter,  file  with  said  inspector  a  stat-ement  and  plan 
of  the  progress  of  the  workings  of  such  mine  up  to  said  date,  which  statement  and  plan 
shall  be  so  prepared  as  to  enable  the  inspector  to  mark  the  same  on  the  original  map  or 
plan  herein  required  to  be  made.  In  case  of  refusal  on  the  part  of  said  owner  or  agent, 
for  two  months  after  the  time  designat'Cd,  to  make  and  file  the  map  or  plan,  or  tlie  ad- 
dition thereto,  the  inspector  is  authorized  to  cause  an  accurate  map  or  plan  of  the  whole 
of  said  mine  to  be  made  at  the  exi>en8e  of  the  owner  thereof,  the  cost  of  which  shall  be 
recoverable  against  the  owner  in  the  name  of  the  person  or  persons  making  said  map  or 
plan,  which  shall  be  made  in  duplicate,  one  copy  being  delivered  to  the  inspector,  and 
the  other  left  in  the  office  of  the  mine;  and  he  shall,  on  being  paid  the  proper  cost 
thereof,  on  demand  of  any  person  interested  in  the  working  of  such  mine,  or  owner  of 
adjoining  lands,  furnish  an  accurate  copy  of  any  map  or  plan  of  the  workings  of  such 
mines. 

Sbc.  8.  Twelve  months  from  and  after  the  passage  of  this  act  it  shall  not  be  lawful 
for  the  owner  or  agent  of  any  coal  mine  worked  by  a  shaft,  wherein  over  fifteen  thou- 
sand H(]uare  yards  have  been  excavated,  to  employ  any  person  to  work  therein,  or  to 
permit  any  person  to  work  fn  such  mine,  unless  there  are  to  every  seam  of  coal  worked 
in  each  mine  at  least  two  separate  outlots,  separated  by  natural  strata  of  not  less  than 
one  hundred  feet  in  breadth,  by  which  shafts  or  outlets  distinct  means  of  ingress  and 
egress  are  always  available  to  the  persons  employed  in  the  mine ;  but  it  shall  not  be  nec- 
essary for  the  two  outlets  to  belong  to  the  same  mine ;  and  every  shaft  opened  after 
the  passage  of  this  act  shall  have  two  separate  outlets,  after  fifteen  thousand  square 
yardi(  have  been  excavated ;  and  to  all  other  coal  mines,  whether  slopes  or  drifts,  two 
snch  openings  or  outlets  shall  be  provided  within  twelve  months  after  the  passage  of 
this  act,  provided  fifteen  thousand  square  yards  have  been  excavated  at  or  before  the 
passage  of  this  act,  or  if  not,  then  within  twelve  months  after  that  extent  has  been  ex- 
cavated. In  case  such  outlets  are  not  provided  as  herein  stipulated,  it  shall  not  be  law- 
ftd  for  the  agent  or  owner  of  any  such  mine  to  permit  more  than  ten  persons  to  work 
therein  at  any  one  time.  In  case  any  coal  mine  has  but  one  shaft,  slope,  or  drift  for  the 
ingress  or  egress  of  the  men  working  therein,  and  the  owner  thereof  does  not  own  suit- 
able surface  ground  for  another  opening,  the  owner  may  select  and  appropriate  any  ad- 
joining land  for  that  purpose,  and  for  approach  thereto,  and  sai^  owner  shall  be  gov- 
emad  in  his  proceeding  in  appropriating  such  land  by  the  provisions  of  law  in  force  pro- 
viding for  the  appropriation  of  private  property  by  corporations,  and  such  appropria- 
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tion  may  be  made  whether  the  owner  of  snch  mine  is  a  corporator  or  not;  pxorlded 
that  no  land  shall  be  appropriated  nnder  the  provisions  of  this  act  nntil  the  oonrt  Is 
satisfied  that  suitable  premises  oan  not  be  obtained  by  oontraot  npon  reasonable  tenns. 

Sec.  9.  The  owner  or  agent  of  every  ooal  mine,  whether  shaft,  slope,  or  drift,  ahaJl 
provide  and  maintain,  within  six  months  after  the  passage  of  this  act,  for  every  sooh 
mine,  an  amount  of  ventilation  of  not  leas  than  one  hnndred  onbio  feet  per  minute  per 
person  employed  in  such  mine,  and  as  much  more  as  the  inspector  may  direct,  which 
shall  be  circulated  to  the  face  of  each  and  every  working  place  throughout  the  mine ; 
and  all  mines  generating  fire-damp  shall  be  kept  free  of  standing  gas,  and  in  all  mines 
where  fire-damp  ia  generated  every  working  place  shall  be  carefhUy  examined  eveiy 
morning  with  a  safety-lamp,  by  a  competent  person,  before  any  of  the  workmen  aie 
allowed  to  enter. 

Sbg.  10.  The  owner  or  agent  of  every  coal  mine  operated  by  shaft  or  slope,  in  all 
cases  where  the  human  voice  can  not  be  distinctly  heard,  shall  forthwith  provide  and 
maintain  a  metal  tube  from  the  top  to  the  bottom  of  such  shaft  or  slope,  suitably  calou- 
lated  for  the  free  passage  of  sound  therein,  so  that  conversations  may  be  held  between 
persons  at  the  bottom  and  top  of  the  shaft  or  slope ;  and  there  shall  also  be  provided 
an  approved  safety-catch,  and  a  sufficient  cover  over  head,  on  all  carriages  used  fbr 
lowering  and  hoisting  persons,  and  in  the  top  of  every  shaft  an  approved  safety-gate, 
and  also  an  approved  safety-spring  on  the  top  of  every  slope,  and  an  adequate  brake 
shall  be  attached  to  every  drum  or  machine  used  for  lowering  or  raising  persons  in  all 
shafts  or  slopes. 

Skc.  11.  No  owner  or  agent  of  any  coal  mine  operated  by  a  shaft  or  .slope  shall  place 
in  charge  of  any  engine  used  for  lowering  into  or  hoisting  out  of  such  mine  persons  em- 
ployed therein  any  but  experienced,  competent,  and  sober  engineers;  and  no  engineer 
in  charge  of  such  engine  shall  allow  any  person,  except  such  as  may  be  deputy  fbr  that 
purpose  by  the  owner  or  agent,  to  interfere  with  it  or  any  part  of  the  machinery,  and 
no  pert»on  shall  interfere  or  in  any  way  intimidate  the  engineer  in  the  discharge  of  his 
duties ;  and  in  no  case  shall  more  than  ten  men  ride  on  any  cage  or  car  at  one  time,  and 
no  person  shall  ride  upon  a  loaded  cage  or  car  in  any  shaft  or  slope. 

Sec.  12.  All  the  safety-lamps  used  for  examining  coal  mines,  or  which  may  be  used 
in  working  any  mine,  shall  be  the  property  of  the  owner  of^the  mine,  and  shall  be  under 
the  charge  of  the  agent  of  snch  mine ;  and  in  all  mines  generating  explosive  gas  the 
doors  used  in  assisting  or  directing  the  ventilation  of  the  mine  shall  be  so  hung  and 
adjusted  that  they  will  shut  of  their  own  accord,  and  can  not  stand  open ;  and  in  all 
such  mines  the  mining  boss  shall  keep  a  careful  watch  over  the  ventilating  apparatus 
and  the  air-ways,  and  he  shall  measure  the  ventilation  at  least  once  a  week  at  the  inlet 
and  outlet,  and  also  at  or  near  the  face  of  all  the  entries ;  and  all  such  measuremente 
shall  be  reported  once  a  month  to  the  inspector. 

Sec.  13.  No  boy  under  twelve  years  of  age  shall  be  allowed  to  work  in  any  mine,  nor 
any  minor  between  the  ages  of  twelve  and  sixteen  years,  unless  he  can  read  and  write : 
and  in  all  oases  of  minors  applying  for  work  it  shall  be  the  duty  of  the  agent  of  such 
mine  to  see  that  the  provisions  of  this  section  are  not  violated. 

Sec.  14.  In  case  any  coal  mine  does  not,  in  its  appliances  for  the  safety  of  the 
persons  working  therein,  conform  to  the  provisions  of  this  act,  or  the  owner  or  agent 
disregards  the  requirements  of  this  act,  any  court  of  competent  Jurisdiction  may,  on 
application  of  the  inspector,  by  civil  action  in  the  name  of  the  state,  enjoin  or  restrain 
the  said  owner  or  agent  from  working  or  operating  such  mine  with  more  than  ten 
miners  at  once,  until  it  is  made  to  conform  to  the  provisions  of  this  act ;  and  such  rem- 
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•dy  shall  be  cnmiilAtiYe,  and  shall  not  take  the  place  of  or  affoot  any  other  proceedings 
against  sooh  owner  or  agent  anthorked  by  law  for  the  matter  complained  of  in  snoh 
action. 

Sao.  16.  Any  miner,  workman,  or  other  person  who  shall  knowingly  iijnre  or  inter- 
fiore  with  any  safety-lamp,  air  eonrse  or  brattice,  or  obetraot  or  throw  open  doors,  or 
disturb  any  part  of  the  machinery,  or  disobey  any  order  giyen  in  carrying  ont  the  pro- 
▼ifidons  of  this  act,  or  ride  npon  a  loaded  car  or  wagon  in  a  shaft  or  slope,  or  do  any  act 
whereby  the  lives  or  health  of  the  persons  or  the  security  of  the  mines  and  machinery 
is  endangered,  or  if  any  miner  or  person  employed  in  any  mine  goremed  by  the  pro- 
visions of  this  act  shall  neglect  or  reftise  to  securely  prop  or  support  the  roof  and  entries 
under  his  control,  or  neglect  or  reftise  to  obey  any  order  given  by  the  superintendent  in 
relation  to  the  security  of  the  mine  in  the  part  of  the  mine  under  his  charge  or  control, 
every  such  person  shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  thereof 
shall  be  punished  by  a  fine  not  exceeding  fifty  dollars,  or  imprisonment  in  the  county 
Jail  not  exceeding  thirty  days,  or  both,  at  the  discretion  of  the  court. 

Sec.  16.  Whenever  written  charges  of  gross  neglect  of  duty  or  malfeasance  in  office 
against  any  inspector  shall  be  made  and  filed  with  the  governor,  signed  by  not  less  than 
fifteen  coal-miners,  or  one  or  more  operators  of  mines,  together  with  a  bond  in  the  sum 
of  five  hundred  dollars,  payable  to  the  state,  and  signed  by  two  or  more  responsible  free- 
holders, and  conditioned  for  the  payment  of  all  costs  and  expenses  arising  from  the  in- 
vestigation of  such  charges,  it  shall  be  the  duty  of  the  governor  to  convene  a  board  of 
examiners,  to  consist  of  two  practical  coal-miners,  one  chemist,  one  mining-engineer, 
and  one  operator,  at  such  time  and  place  as'he  may  deem  beet,  giving  ten  days'  notice 
to  the  inspector  against  whom  the  charges  may  be  made,  and  also  to  the  person  whose 
name  appears  first  in  the  charges;  and  said  board,  when  so  convened,  and  having  been 
first  duly  sworn  or  affirmed  truly  to  try  and  decide  the  charges  made,  shall  summon  any 
witnesses  desired  by  either  party,  and  examine  them,  on  oath  or  affirmation,  which  may. 
be  administered  by  any  member  of  the  board,  and  depositions  may  be  read  on  snoh  ex- 
amination as  in  other  cases ;  and  the  board  shall  examine  ftilly  into  the  truth  of  such 
charges,  and  report  the  result  of  their  Investigation  to  the  governor;  and  if  their  report 
shows  that  such  inspector  has  grossly  neglected  his  duties,  or  is  incompetent,  or  has  been 
guilty  of  malfeasance  in  office,  it  shall  be  the  duty  of  the  governor  forthwith  to  remove 
such  inspector  and  appoint  a  successor;  and  said  board  shall  award  the  costs  and  ex- 
penses of  such  investigation  against  the  inspector  or  the  persons  signing  said  bond, 
according  to  their  finding  against  said  inspector  or  in  his  &vor,  which  costs  and  ex- 
penses shall  include  the  compensation  of  sach  board  of  five  dollars  per  day  for  each 
member  lor  the  time  occupied  in  the  trial,  and  in  traveling  from  and  to  their  homes  ; 
and  the  attorney-general  shall  forthwith  proceed  to  coUect  such  costs  and  expenses,  and 
pay  the  same  into  the  state  treasury,  the  said  costs  and  expenses  being  in  the^first  in- 
stance paid  out  of  the  state  treasury  on  the  certifioate  of  the  president  of  such  15oard. 

Sec.  17.  In  all  coal  mines  in  this  state,  the  miners  employed  and  working  therein, 
the  owners  of  the  land  or  other  ptosons  interested  in  the  rental  or  royalty  of  any  such 
mine,  shall,  at  all  proper  times,  have  ftill  right  of  access,  and  examination  of  all  scales, 
machinery,  or  apparatus  used  in  or  about  said  mine  to  determine  the  quantity  of  coal 
mined,  for  the  purpose  of  testing  the  accuracy  and  correction  of  all  such  scales,  ma- 
chinery, or  apparatus;  and  such  miners,  land-owners,  or  other  persons,  may  designate 
or  appoint  a  competent  person  to  act  for  them,  who  shall,  at  all  proper  times,  have  fhll 
right  .of  access  and  examination  of  such  scales,  machinery,  or  apparatus,  and  seeing  all 
weights  and  measures  of  coal  mined,  and  the  accounts  kept  of  the  same :  Provided,  not 
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more  than  one  person  on  behalf  of  the  miners  coUeotively,  or  one  person  on  behalf  of 
the  land-owners  or  other  persons  interested  in  the  rental  or  royalty  Jointly,  shall  have  aadh 
right  of  accesS;  examination,  and  inspection  of  scales,  weights,  measures,  and  acooante 
at  the  same  time,  and  that  such  persons  shall  make  no  unnecessary  iuterferenoe  with  the 
use  of  such  scales,  maohiuery,  or  apparatus. 

Sec.  18.  The  provisions  of  this  act  shall  not  apply  to  or  affect  any  coal  mine  in  if^uoh 
not  more  than  ten  men  are  employed  at  the  same  time :  Provided,  that  on  the  applica- 
tion of  the  proprietor  of  or  miners  in  any  such  mine,  the  inspector  shall  make,  or  oan^e 
to  be  made,  an  inspection  of  such  mine,  and  direct  and  enforce  any  regulations  in  aoooid- 
ance  with  the  provisions  of  this  act  that  he  may  deem  necessary*  for  the  safety  of  the 
health  and  lives  of  the  uiiuers. 

Sec.  19.  The  act  entitled  an  act  to  regulate  coal  mines  and  the  working  thereof, 
passed  April  29,  1872,  is  hereby  rejiealed. 

Sec.  20.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 
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ANNUAL    REPORT. 


Columbus,  Ohio,  November  15, 1877. 
To  His  Excellency  Thomas  L.  Youno,  Oovemor  of  Ohio: 

Sir:  In  compliance  with  the  requirements  of  law,  I  have  the  honor  to 
submit  herewith  my  fourth  annual  report  as  State  Inspector  of  Mines, 
containing  a  description  of  the  condition  and  operations  of  the  coal  mines 
examined  during  the  year;  a  sketch  of  the  structure  and  resources  of  the 
coal  field  of  the  State,  and  such  other  matters  and  information  as  I  have 
deemed  of  importance. 

During  the  year,  several  mining  districts  were  not  visited  for  want  of 
time — a  considerable  part  of  my  time,  which  would  otherwise  have  been 
given  to  inspection  of  mines,  being  taken  up  with  suits  against  mining 
companies  for  violating  the  mining  law.  A  number  of  mines  visited 
and  inspected  are  also  not  specially  reported  upon,  for  the  reason  that  in 
my  last  annual  report  their  condition  and  manner  of  working  were 
described  in  detail,  and  any  extended  notice  of  them  at  this  time  would, 
to  a  considerable  extent,  be  repetitionary. 

An  estimate  of  the  proportion  of  fatal  accidents  to  the  amount  of  coal 
mined,  and  a  comparison  with  other  States  and  countries,  will  be  found 
at  the  end  of  the  report. 

The  following  is  the  list  of  fatal  accidents,  together  with  the  causes  of 
same,  which  have  occurred  from  the  14th  of  November,  1876,  to  date : 

November  24, 1876.  John  Drew,  killed  in  mines  of  Nelsonville  Mining  Company,  in 
Athens  county.    Fall  of  roof. 

December  16,  1876.  Hnbbard  Smith,  killed  in  Silver  Creek  Mines,  Wayne  coonty. 
Fall  of  rock. 

January  4, 1877.  Nicholas  Salvo,  killed  in  Stewart  Mine,  Trumbull  county.  Fall  of 
roof. 

February  8,  1877.  Richard  Bennet,  killed  at  Curtis'  Hill  Mine,  Trumbull  county. 
Fall  of  roof. 

March  17, 1877.  Aaron  Craver,  killed  in  Haroff  Slope,  Mahoning  county.  Suffocated' 
by  gas. 

June  21, 1877.  Vengeance  St.  Angello  and  Dominic  St.  Angello,  killed  in  Mine  No.  3 
of  the  Mahoning  Coal  Company,  Trumbull  county.    Fall  of  roof. 

July  9, 1877.  A  boy  (name  not  reported)  killed  in  Warwick's  Shaft,  Stark  county. 
Bzplosion  of  powder. 


July  10,  1877.  William  J.  Thomas,  killed  in  Aberdave  Shaft,  Stark  oonniy.  Fall  of 
coal. 

July  11,  1877.  John  Jones,  Miles  Davis,  Richard  Williams,  D^vid  Jenkins,  Richard 
Jones,  John  Barter,  and  John  Yonng,  killed  in  the  Brookfield  Slope  tunnel,  in  Trumboll 
county.    SufFocated  by  the  gases  from  the  mine  locomotive. 

August  8,  1877.  David  Morgan,  killed  in  Kyle  Shaft,  Mahoning  county.  Crushed 
between  cars 

August  10,  1877.  William  Hall,  killed  at  Scott's  Mines,  Guernsey  county.  Fall  of 
ooal. 

August  12,  1877.  August  Henry,  killed  at  Halliday  Mine,  Trumbull  county.  Fell  on 
his  picks  while  going  down  the  slope. 

September  5,  1877.  Salvo  Matthic,  killed  in  Hamilton  Mine,  Trumbull  county.  Fall 
of  roof. 

September  6,  1877.  Thomas  Walton,  killed  in  Stillwater  Mine,  Tuscarawas  county. 
Fall  of  roof. 

October  2,  1877.  James  McLain,  killed  in  air-shaft  of  Brookfield  Mine,  Trumbull 
county.    Fell  down  shaft. 

October  6,  1877.  Morgan  Williams,  killed  in  Shenango  Mine,  Trumbull  county.  Fall 
of  roof. 

October  6,  1877.  John  Shousden,  killed  in  Burnett  Mine,  Trumbull  county.  Fall  of 
coal. 

October  11, 1877.  William  Clarke,  killed  in  Pidgoon  Run  Mine,  Stark  county.  Fall 
of  roof. 

October  19,  1877.  William  Cagg,  killed  in  Tucker*s  Mine,  near  Straitsville,  Perry 
county.    Fall  of  coal. 

October  28,  1877.  Thomas  Plant,  killed  in  Williamson  Shaft,  Stark  county.  Fall  of 
ooal. 

November  1,  1877.  Thomas  Simmons,  killed  in  Ohio  Coal  Company's  Mine,  Cam- 
bridge, Guernsey  county.    Fall  of  coal. 

November  1,  1877.  Luke  Lemmon  and  William  I.  Williams,  killed  in  Kyle  Shaft, 
Mahoning  county.    Fall  of  roof. 

Only  iabout  one-half  of  the  above  accidents  were  reported  to  me  by  the 
officers  in  charge  of  the  mines.  The  law  requires  that  the  person  having 
charge  of  a  mine  shall,  upon  the  occurrence  of  any  fatal  accident,  forth- 
with notify  the  Mine  Inspector,  by  mail  or  otherwise,  and  also  the  cor- 
oner of  the  county  in  which  the  accident  occurred ;  but  no  penalty  is 
attached  to  this  section  of  the  law  for  neglect  or  refusal  to  do  so,  and  its 
provisions  are  generally  disregarded  in  consequence. 

I  have  observed  an  increased  carelessness  in  the  past  year,  both  on  the 
part  of  miners  and  mine-owners,  in  complying  with  the  law.  This  has 
arisen  from  two  causes:  First,  the  lack  of  penalties  to  several  important 
provisions  of  the  act,  making  such  provisions  of  no  binding  force;  and, 
second,  the  introduction  of  the  Monahan  bill  to  repeal  the  mining  law, 
and  substitute  such  a  system  of  inspection  that  the  provisions  of  the  act, 
so  £ar  as  any  benefit  to  miners  was  concerned,  would  have  been  a  dead 
letter.    The  author  of  this  bill  did  not,  perhaps,  have  such  object  in 


view,  though  neither  myself  nor  any  practical  miner,  so  far  as  I  know, 
were  consulted  in  its  preparation  and  introduction,  and  the  recommenda- 
tions contained  in  my  report  were  mostly  ignored.  Although  the  Legis- 
lature refused  to  consider  this  bill,  the  evil  influence  resulting  from  its 
introduction  was  none  the  less  certain  and  sure. 

In  the  beginning  of  April  the  following  circular  letter  was  sent  out  to 
the  address  of  the  different  mining  operators  in  the  State  : 

Office  of  the  State  Inspector  of  Mixes, 

Columbus,  April  3,  1877. 

Gentlemen  :  You  wiU  find  inclosed  a  copy  of  tlio  "Mining  Law,"  and  I  dosiro  to  oaU 
yonr  attention  to  sections  seven,  nine,  and  ten  of  the  same.  I  mention  these  three  sec- 
tions as  provisions  of  the  act  which  are  bein^  disregarded  by  many  mine  owners  and 
agents  of  mines. 

You  will  please  send  to  this  office  at  as  early  a  date  as  practicable  an  accurate  map  or 
plan  of  the  mine  yon  are  now  operating,  or  the  addition  thereto,  as  required  by  section 
seven,  showing  all  work  up  to  the  beginning  of  the  present  year.  In  case  such  map  or 
additions  are  not  forwarded  by  the  first  of  March  next,  I  will  find  it  necessary,  as  the 
law  authorizes,  to  cause  a  map  to  be  made  at  the  expense  of  the  mine  owners. 

You  are  also  respectfully  request  d  to  forward  a  statement  of  the  amount  of  ventila- 
tion prevailing  in  the  mine,  not  only  entering  by  the  intake  and  returning  by  the  upcast^ 
but  also  the  amount  flowing  through  the  interior  air  courses  where  the  people  are  em- 
ployed. Any  information  as  to  the  manner  of  measuring  the  volume  of  air,  or  as  to  any 
other  matter  connected  with  the  mining  law,  will  be  cheerfully  given  on  application  to 
this  office. 

Where  the  natural  forces  only  are  employed  to  give  motion  to  the  air,  the  current 
during  two-thirds  of  the  year  is  too  weak  for  good  results,  and  artificial  means  must  be 
applied.  Many  furnaces  are  also  too  small  to  move  the  column  of  wind  required  by  law, 
and  by  the  sanitary  requirements  of  the  mine,  and  they  must  be  torn  down  and  more 
powerful  means  applied.  Gnibars  fan  is  the  best  and  most  reliable  ventilating  power 
in  use  for  mines  like  those  of  our  State.  Prompt  attention  to  the  above  suggestions  is 
requested. 

Section  ten,  relating  to  speaking-tubes,  covers,  and  catches,  and  safety-gates,  is  not 
universally  obeyed.  Speaking-tubes  are  not  deemed  necessary  in  slopes,  where  the 
workmen  can  walk  up  and  down  at  will,  but  in  shafts,  where  the  human  voice  cannot  be 
distinctly  heard  and  understood,  they  must  be  applied.  No  safety-catch  will  be  deemed 
approved  t^hich  has  not  been  thoroughly  tested  by  a  loaded  car  on  being  applied. 

In  all  mines  failing  to  comply  with  the  above,  or  any  other  provisions  of  the  law,  the 
remedies  prescribed  by  the  act  to  enforce  obedience  will  be  resorted  to. 

Andrew  Roy,  State  Inspector  of  Klines, 

The  maps  of  mines  or  the  additions  thereto  were  generally  forwarded, 
or  promises  given  that  they  would  be,  in  response  to  the  above  circular, 
but  very  few  air  measurements  were  received.  The  law  does  not  require 
the  owners  or  agents  of  mines  to  furnish  a  statement  of  the  currents  of 
air  in  circulation,  except  in  the  case  of  mines  generating  fire-damp,  and 
then  there  is  no  penalty  attached  for  neglect  or  refusal  to  do  so,  and  the 
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"respectful  request"  was  generally  disregarded.  As,  however,  not  one 
in  a  dozen  of  the  mine  bosses  are  provided  with  anemometers  to  measure 
the  amount  of  air  in  a  mine,  I  was  hot  greatly  disappointed. 

A  number  of  mines  in  the  State  rely  on  the  natural  forces  for  ventila- 
tion. In  very  small  mines  this  may  suffice,  but  where  fifty  to  a  hundred 
men  are  employed  underground,  and  the  mine  workings  extend  for  a 
mile  or  more,  the  natural  forces  cannot  suffice,  no  matter  if  there  be  half 
a  dozen  openings. 

Little  attention  being  given  to  the  above  circular  letter  in  respect  to 
ventilating  improvements,  I  issued  another  on  the  25th  of  July,  as  fol- 
lows: 

Office  of  the  State  Mine  Inspector, 
Columbus,  Ohio,  July  25,  1877. 

To  the  Mine  Oimer»,  Mine  SuperintendenfSj  and  Miners  of  Ohio : 

I  desire  to  call  your  attention  to  the  fact  that  some  of  the  most  important  provisions 
of  the  mining  law  are  not  receiving  that  attention  from  you  that  their  importance  de- 
mands. During  the  past  few  weeks  complaints  have  been  quite  common  as  to  the  want 
of  fresh  air  in  the  mines.  Every  mine  should  have  a  ventilating  furnace  or  fan,  the 
latter  being  the  preferable  ventilator ;  also  an  air-shaft,  and  the  deeper  the  air-shaft 
the  better,  particularly  where  famace  ventilation  is  applied.  In  some  cases,  where  bad 
air  exists,  mine  superintendents  attribute  this  condition  to  the  weather  outside.  Section 
IX  provides  that  a  hundred  cubic  feet  of  air  per  man  per  minute  shall  be  circulated  to 
the  working  f  ces  of  mines.  This  cau  be  done  without  regard  to  weather,  and  excuses 
as  to  bad  weather  are  altogether  frivolous.  Mine  superintendents  are  requested  to 
measure  the  amount  of  air  in  circulation  at  least  once  per  month,  not  only  at  the  intake 
and  upcast,  but  also  in  all  the  interior  air  courses,  and  to  forward  the  result  of  such 
measurement  to  me  at  Columbus.  If  the  amount  of  air  in  circulation  in  the  mines 
equals  that  required  by  law,  and  is  properly  distributed,  there  can  be  no  just  complaint 
of  bad  air.  Any  person  desiring  information  as  to  the  manner  of  measuring  the  air  of 
mints  will  be  cheerfully  informed  upon  application.  A  few  minutes'  explanation  as  to 
how  to  read  an  anemometer  will  suffice  for  any  person  who  knows  the  first  four  rules 
of  arithmetic.  Anemometers  are  not  manufactured  in  this  country,  and  have  to  be  im- 
ported. I  will  take  pleasure  in  informing  those  desiring  such  instruments  how  and 
where  to  procure  them. 

Section  XV  of  the  law,  which  provides  that  it  shall  be  a  misdemeanor  for  any  person 
to  ride  in  a  shaft  or  slope  upon  a  loaded  car,  it  daily  disregarded  in  a  number  of  mines, 
and  the  names  of  such  persons  are  withheld  from  me.  All  persons  connected  with  the 
mines,  whether  as  employers  or  employes,  knowing  of  any  infringement  of  this  section 
of  the  law,  are  earnestly  requested,  both  in  behalf  of  the  law  and  of  those  who  ignore 
its  provisions,  to  send  me  the  names  of  such  parties,  in  order  that  this  practice  may  be 
stopped,  even  if  the  rigors  of  the  law  have  to  be  enforced  to  compel  obedience.  It  is 
false  sympathy  towards  men  who  ride  in  slopes  and  shafts  on  loaded  cars  not  to  report 
them,  for  in  a  moment  they  may  be  launched  into  eternity. 

In  many  of  the  main  galleries  and  hauling  roads  of  mines  there  is  not  room  between 
the  roadway  and  piUars  while  cars  are  passing  to  and  fro.  Although  the  law  does  not 
require  it,  the  safety  of  the  miners  induces  me  to  request  mine  owners  and  superintend^ 


ents  to  haye  man-holes,  oat  large  enough  for  two  or  three  men,  along  such  galleries  and 
roadways,  every  fifty  yards  or  less. 

This  circular  is  issued  with  the  hope  that  I  may  he  called  upon  only  to  assist  mine 
owners  and  mine  superintendents  in  complying  with  the  law,  so  that  in  no  case  I  may 
he  compelled  to  resort  to  the  powers  conferred  hy  the  law  to  enforce  its  pro\1sious. 

The  recent  calamity  at  the  Brookfield  Mine,  in  Trumhnll  county,  hy  which  seven 
miners  were  suffocated,  should  prompt  all  persons  connected  with  the  mines  to  increased 
supervision  and  watchfulness^.  Whenever  it  is  proposed  to  introduce  into  any  mine  a 
locomotive,  or  other  machinery  calculated  to  vitiate  the  air  of  mines,  or  anything  that 
may,  hy  any  possihility,  change  the  existing  conditions  as  t'^  safety,  owners,  superin- 
tendents, or  miners  are  respe ctfnlly  hut  earnestly  requested  to  notify  me  at  once,  and  I 
will  cheerfully,  upon  every  such  occasion,  make  such  suggestions  as  I  may  deem  hest  foT 
the  interest  of  all  concerned. 

Respectfully,  Andrew  Roy,  State  Mine  Inspector. 

The  above  circular  letter  was  followed  by  another  on  August  28th,  as 

follows : 

Office  of  the  State  Mine  Inspector, 

Columbus,  Omo,  August  28,  1877. 

To  the  Mine  Owners  and  Mine  Superintendents  of  Ohio : 

Several  weeks  ago  a  circular  letter,  dated  July  2&th,  was  mailed  to  you,  calling  your 
attention  to  certain^sections  of  the  mining  law  which  were  heing  disregarded  at  many 
mines  in  the  State.  Section  IX.,  which  requires  that  one  hundred  cuhic  feet  of  air  per 
man  per  minute  shall  he  circulated  in  every  mine,  was  specially  referred  to  as  not  being 
complied  with  at  many  mines,  and  mine  superintendents  were  requested  to  measure  the 
column  of  air  in  circulation,  and  forward  the  result  to  me  at  Columbus.  Many  mine 
owners  and  mine  superintendents,  instead  of  measuring  the  air  as  requested,  have  set 
up  the  claim  that  t)ie  amount  of  current  required  hy  the  statute  can  not  he  provided  and 
maintained.  This  claim  has  no  foundation  in  fact,  and  no  mine  can  be  thoroughly  and 
well  ventilated  unless  the  letter  and  spirit  of  the  law  is  complied  with.  Every  mine  in 
the  State  can  be  provided  with  many  times  the  amount  of  air  the  law  requires,  if  the 
necessary  condit^ns  are  applied,  and  several  mines  now  have  from  thirty  thonsand  to 
sixty  thousand  cubic  feet  of  air  per  minute,  or  from  three  hundred  to  five  hundred  cubic 
feet  per  person  employed. 

The  following  conditions,  which  ought  to  prevail  and  do  prevail  at  all  well  regulated 
mines,  will  move  and  distribute  such  a  current  of  air  that  complaint  as  to  the  want  of  fresh 
air  in  a  single  working  place  of  a  mine  will  be  impossible : 

Every  mine  coming  Within  the  provisions  of  the  statute,  whether  shaft,  slope  or  drift, 
should  have  an  air  shaft,  the  deeper  the  better,  and  a  ventilating  furnace  or  fan.  The 
furnace  should  be  at  least  live  and  a  half  feet  wide,  three  and  a  half  feet  high  above  the 
bars,  two  feet  below  the  bars,  and  thirty  feet  long.  The  upcast  shaft  should  be  per- 
fectly dry,  to  insure  which  it  should,  if  necessary,  be  lined  from  top  to  bottom  with  non- 
combustible  materiaL  The  sectional  area  of  the  upcast  shaft,  and  of  every  air-coarse  in 
the  mine,  should  be  at  least  thirty  feet,  and  all  air-courses  should  be  kept  abreast  of  the 
entHes.  Double  entries  should  be  driven  in  aU  mines  where  the  conditions  are  at  all 
favorable,  and  break-throughs  made  every  one  hundred  feet.  There  is  neither  economy 
nor  necessity  tor  single  entries  in  nine-tenths  of  the  mines  of  the  State ;  but  where  such 
entries  are  driven,  no  miners  should  be  allowed  to  work  ahead  of  the  air,  except  th« 
entry  men,  and  in  no  case  shomld  entry  men,  or  men  in  rooms,  be  more  than  one  hundred 


f«et  ahead  of  the  air-ooQne.  AH  air- way 8  shonld  be  thoronghly  oYerhauled  onoe  every 
month,  all  leaks  promptly  stopped,  and  all  stoppings  closed  as  new  break-throogha  are 
made.  All  trap-doors  used  for  gniding  and  directing  the  air-currents  of  mines,  should 
be  so  hung  and  adjusted  that  they  will  shut  off  their  own  accord,  and  cannot  stand  open. 
The  amount  of  air  in  circulation  should  be  measured  at  the  intake  and  at  the  interior 
end  of  every  air-way,  at  least  once  a  month. 

In  all  mines  where  the  above  or  similar  conditions  do  not  prevail,  mine  owners  and 
responsible  managers  are  earnestly  requested  to  cause  the  mines  under  their  control  to 
conform  to  said  conditions  without  delay.  Suits  have  recently  been  commenced  against 
a  number  of  mines  in  the  Mahoning  and  Hocking  valleys  by  reason  of  non-complianoe 
with  the  law,  and  I  propose  to  institute  legal  proceedings  against  any  and  every  mine 
in  the  State  in  which  the  provisions  of  the  law  as  to  ventilation,  or  in  a*^y  other  regard, 
are  not  complied  with.  Aoy  mine  owner  or  superintendent  not  having  a  copy  of  the 
law,  will  be  furnished  with  the  same  on  application  to  me  at  Columbus. 

Respectfully, 

Andrew  Roy,  State  Mine  Inepectar, 

The  following  was  also  sent  out  to  the  leading  operative  miners,  with 
the  request  that  it  be  read  to  the  miners  in  each  mine: 

Office  of  the  State  Mine  Inspector, 
Columbus,  Ohio,  Auguai  29,  1877. 

To  the  Coal  Miners  of  Ohio : 

It  has  been  reported  to  me  that  in  a  number  of  mines  in  the  State,  many  miners  are 
in  the  habit  of  riding  up  slopes  and  shafts  on  loaded  cars ;  of  passing  through  doors  and 
leaving  them  standing  open,  and  also  that  the  mining  law  is  being  violated  in  other  re- 
gards. Such  acts  render  the  parties  so  offending  liable  to  fine  and  imprisonment,  and 
all  offenders  are  hereby  notified  that  any  rex>etition  of  these  practices  will  be  visited  by 
compluiut  before  the  proper  courts.  All  persons  connected  with  the  mines,  whether  as 
minors  or  other  employ68,  are  earnestly  requested  to  report  to  me  at  Columbus,  the 
names  of  all  offenders,  so  that  they  may  be  dealt  with  as  the  law  directs. 

Andrew  Roy,  Stata  Mine  Inspector, 

/In  the  month  of  January,  complaint  was  made  in  the  proper  courts 
/'  against  the  Diamond  Mine,  in  Medina  county,  Humphrey  and  Coleman 
\  operators,  by  reason  of  defective  ventilation ;  also  against  the  William- 
\  son  Mine,  in  Stark  county,  for  failures  to  apply  safety-catches  and  cover 
Vn  the  cage ;  and  the  Burton  Mine,  in  Stark  county,  for  want  of  a  second 
opening,  and  because  of  defective  ventilation.    The  owners  of  the  Wil- 
liamson and  Burton  mines  notified  me  that  if  the  suits  against  their 
mines  were  held  in  abeyance,  and  they  were  given  a  few  weeks  time, 
they  would  at  once  proceed  to  comply  with  the  law.    In  the  case  of  the 
Diamond  Mine,  in  Medina  county,  an  injunction  was  granted  by  the 
court,  enjoining  and  restraining  the  mine  owners  from  working  the 
mine  with  more  than  ten  persons  at  once  until  it  was  made  to  conform 


to  the  law.  The  operators  of  this  mine  respected  the  injunction  only  a 
few  days,  when  they  commenced  working  with  a  full  force  of  miners.  I 
immediately,  through  an  attorney,  directed  the  arrest  of  Messrs.  Hum- 
phrey and  Coleman,  but  the  Probate  Judge  who  granted  the  injunctiop 
refused  to  issue  the  papers,  alleging  that  he  had  no  power  to  enforce  his 
own  order.  I  then  went  down  to  the  mine,  and  found  the  owners  busy 
at  work  improving  the  ventilation,  and  on  the  assurance  of  one  of  the 
owners  that  every  thing  would  be  done  which  the  law  requires,  and  no 
cause  for  complaint  be  permitted  to  exist  in  the  future,  I  ordered  the 
injunction  to  be  set  aside. 

In  the  month  of  April,  legal  proceedings  were  commenced  against  the 
the  owners  of  the  Osborne  Shaft  and  the  Foster  Shaft,  situate  in  Mahon- 
ing county,  each  of  these  mines  having  but  one  opening.  In  the  case  of 
the  Foster  Shaft,  the  mine  owners,  as  soon  as  the  petition  was  filed  in 
court  asking  for  an  injunction  to  restrain  the  working  of  the  mine  with 
more  than  ten  miners  at  once  until  two  openings  shall  have  been  pro- 
vided, reduced  the  working  force  to  ten  men  under  ground,  but  the 
Osborne  Shaft  continued  to  be  operated  in  violation  of  the  law,  until  the 
12th  of  the  present  month,  when  the  underground  force  was  reduced  to 
ten  men.    The  case  was  heard  before  Judge  E.  B.  Taylor  on  the  14th. 

On  the  18th  of  May,  complaint  was  made  against  the  owners  of  the 
the  Rush  Run  Shaft,  in  Jefferson  county,  by  reason  of  there  being  but 
one  outlet  to  the  mine,  and  an  injunction  was  immediately  granted  by 
the  court,  restraining  the  operators  from  working  more  than  ten  miners 
at  once  until  the  law  was  complied  with. 

Mines  which  had  two  shaft-openings,  but  no  available  means  of  ingress 
and  egress  in  the  second  opening,  were  deemed  by  the  operators  as  con- 
forming to  the  spirit  of  the  law.  As  many  of  such  mines  had  ventilat- 
ing furnaces  placed  at  the  bctttom  of  the  second  opening,  and  were  with- 
out ladders  or  other  means  for  the  withdrawal  of  the  miners,  I  resolved 
to  test  such  cases  in  the  courts,  and  have  a  legal  decision  for  my  guidance. 
Accordingly  suits  were  commenced  in  the  month  of  August  against  the 
owners  of  the  Halliday  Mine,  the  Sodom  Mine,  the  Hood  Mine,  and  the 
Kline  Mine,  in  Trumbull  county;  and  the  Fennel  Mine,  the  Kyle  Mine, 
and  the  Powers  Mine,  in  Mahoning  county,  for  not  having  available 
means  of  ingress  and  egress  in  the  second  opening.  Most  of  the  mine 
owners,  on  being  notified  of  the  suits,  informed  me  that  rather  than 
have  any  trial  they  would  cause  the  mine  to  conform  to  any  recom- 
mendations I  would  make.  I  recommended  that  the  second  shaft,  at  thd 
bottom  of  which  the  ventilating  furnace  is  placed,  be  divided  into  ^ 
compartments,  one  side  to  be  used  as  an  up-cast  for  the  esofti 
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smoke  and  gases  of  the  furnace,  and  the  other  to  be  provided  with  a  lad- 
der, for  the  escape  of  the  miners  in  case  of  necessity. 

The  ladders  were  put  in  the  shafts,  but  the  partitions  were  not  pro- 
vided, the  mine  owners  deeming  that  the  law  did  not  require  them.  I 
made  a  test  case  of  the  Kyle  Shaft,  and  all  the  proceedings  in  connection 
with  the  trial  will  be  found  further  on  in  the  report. 

Suits  were  also  commenced  against  several  other  mine  owners  in  the 
Mahoning  valley,  during  the  summer,  for  not  providing  safety-catches, 
covers  for  cages,  etc.,  as  the  law  requires,  and  complaint  was  also  made 
against  a  number  of  mines  in  Athens  county,  by  reason  of  defective 
ventilation.  Quite  a  number  of  the  more  extensive  mines  in  the  Nel« 
sonville,  Shawnee,  and  Straitsville  districts  have  no  artificial  means  of 
ventilation,  and  the  owners  seem  unwilling  to  provide  it,  alleging  that 
by  reason  of  the  numerous  openings  to  day,  the  natural  forces  suffice  for 
the  sanitary  requirements  of  the  mine.  At  certain  seasons  of  the  year 
this  may  be  true,  provided  no  gunpowder  were  used  during  working 
hours;  but  after  having  inspected  such  mines  at  all  timej  and  seasons, 
and  measured  the  amount  of  air  flowing  through  the  entries,  I  find  the 
ventilation  defective,  frequently  to  a  very  injurious  degree,  and  unless 
air-shafts  are  sunk  and  furnace  power  applied,  or  fan  ventilation  pro- 
vided, I  will  be  obliged  to  complain  against  at  least  a  dozen  mines  in 
these  districts,  and  ask  for  an  injunction  to  forbid  the  working  more 
than  ten  men  at  once  until  the  law  is  complied  with. 

The  suits  against  the  Athens  county  mines  have  not  yet  been  reached. 

In  calling  the  attention  of  mine  owners  to  the  want  of  fresh  air  in 
the  workings  of  mines,  they  often  express  surprise  that  complaint  is 
possible,  claiming  that  it  is  to  their  interest  to  ventilate  well,  and  they 
point  to  the  air-shafts,  air-drafts,  and  air-doors  of  mines  as  proof  of  the 
fact.  It  is  true  only  .in  a  certain  sense  that  it  is  to  their  interest  to  ven- 
tilate well,  for  unless  air-courses  are  driven,  air-doors  hung,  stoppings 
built,  and  air-shafts  sunk,  the  air  of  a  mine  would  stagnate,  and  soon 
become  so  vitiated  by  the  gases  evolved  from  the  coal  and  from  its  asso- 
ciate strata,  by  explosion  of  gunpowder,  the  lights  in  the  mine,  and  the 
emanations  from  the  lungs  and  bodies  of  the  workmen,  that  neither 
light  nor  life  could  be  sustained.  Hundreds  of  dollars  are  annually  ex- 
pended for  ventilation  in  even  the  worst  aired  mines.  It  is  for  the  very 
reason  that  it  costs  money  to  ventilate,  that  bad  air  is  possible.  It  might 
cost  $4,000  a  year  to  maintain  the  furnace,  drive  the  necessary  air-ways, 
and  build  the  necessary  stoppings,  in  order  to  discharge  the  air  at  the 
working  faces  and  renew  the  circulation  in  such  a  manner  that  the 
noxious  and  poisonous  gases  can  not  accumulate,  while  $2,000  expended 
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for  the  same  purposes  might  so  far  renew  the  air  that  lights  would  burn, 
yet  the  sluggish  current  be  charged  with  white-damp  and  black-damp  to 
such  an  extent  that  a  few  weeks'  or  n^onths'  abode  in  such  an  atmos- 
phere would  stiflTen  the  bodies  of  the  miners  and  otherwise  prostrate 
their  energies.  This  was  formerly,  and  is  yet  to  a  considerable  extent, 
the  condition  of  a  number  of  working  places  in  many  mines. 

Badly  ventilated  mines  are  not  always  due  to  the  want  of  an  expendi- 
ture of  money.  The  mine  bosses  are  very  often  to  blame.  Sometimes 
they  are  ignorant  of  the  mechanics  of  ventilation,  and  spend  many 
times  the  amount  of  money  required  to  ventilate,  yet  seldom  have  good 
air.  Sometimes — indeed,  very  frequently — they  are  careless,  and  never 
think  of  the  air  except  when  their  attention  is  called  to  its  condition  by 
the  miners,  and  then,  instead  of  attending  to  the  matter  at  once,  thej 
will  probably  reply,  "Oh,  I  have  often  worked  in  worse  air  than  that 
when  I  was  digging.  You  are  always  grumbling  about  bad  air."  I  have 
frequently  found  this  condition  of  a  mine  under  the  supervision  of  a 
boss  who,  when  he  was  digging  coal  himself,  was  a  windy  clamorer  for 
legislation  to  compel  mine  owners  to  ventilate  well.  If  the  furnace  or 
fan  can  move  the  amount  of  air  required  for  the  sanitary  condition  of  a 
mine,  the  boss  is  to  blame  if  the  air  is  not  properly  distributed,  unless 
he  can  show  that  he  is  not  permitted  to  drive  air-ways,  hang  doors,  and 
build  stoppings  at  points  where  they  are  needed. 

An  inspection  of  a  mine  often  shows  gross  carelessness  or  incompe- 
tency on  the  part  of  mine  bosses — doors  which  should  be  hung,  neglected, 
stoppings  which  should  be  built,  standing  open,  air-ways  which  should 
be  driven,  away  back  hundreds  of  feet  behind  the  face  of  the  entries.  In 
mines  which  generate  firedamp,  little  prompting  is  needed  on  the  part 
of  a  mine  inspector  to  have  good  air.  The  fire-damp  itself  is  an  ever- 
vigilant  prompter,  and  will  take  no  excuse.  The  moment  neglect  occurs 
an  explosion  follows.  For  the  reason  that  where  fire  damp  exists  there 
must  be  good  air  or  ruin,  many  miners  will  take  the  risks  of  explosion 
and  work  in  such  mines  in  preference  to  mines  in  which  no  explosive 
gas  exists,  if  the  latter  are  known  to  be  badly  ventilated.  Superior 
men  are  generally  sought  out  and  placed  in  charge  of  fire-damp  mineSy 
because  explosion,  in  addition  to  destroying  the  lives  of  the  miners,  de- 
stroys the  ventilating  and  other  arrangements  of  the  mine.  Men  who 
can  not  tell  why  air,  when  heated,  flies  upward,  are  frequently  regaH*'* 
•as  fitted  to  boss  and  ventilate  a  non-explosive  mine. 

8TEUBBNVILLB. 

The  BustardfShaft  is  situate  one  mile  above  Steab^ 
of  the  Ohio  Biver,  and  is  the  upper  of  the  8«rii 
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mines  now  working — the  AUikanna  and  Cable  Pits  being  idle.  The 
Bustard  was  idle  for  several  years,  but  started  up  again  in  1875,  and  is 
now  running  a  full  force  of  men.  The  shaft  is  eighty-five  feet  deep;  an 
escapement-shaft,  one  hundred  and  five  feet  deep,  situate  to  the  east  of 
the  main  opening,  was  sunk  last  year.  This  pit  is  provided  with  a  series 
of  ladders,  resting  on  platforms,  for  the  speedy  egress  of  the  miners  in 
case  of  accident  to  the  main  pit.  The  ventilation  of  the  mine  is  good, 
and  fire-damp  is  never  seen  in  any  of  the  working-places. 

The  main  entry  runs  on  the  face  of  the  coal,  its  line  of  direction  being 
about  twenty  degrees  to  the  west  of  south.  All  the  workings  are  to  the 
west  of  the  main  entry.  The  rooms  are  made  eighteen  feet  wide,  the 
pillars  twenty-four  feet  thick,  and  the  entries  and  cross-cuts  twelve  feet 
wide.  The  cross-cuts  are  seventy-two  feet  apart,  the  rooms  and  cross-cuts 
crossing  each  other,  like  latitude  and  longitude  lines. 

This  plan  of  laying  off  the  workings  prevails  at  all  the  other  mines  of 
the  district.  The  roof  of  the  coal  is  sometimes  sandstone  and  sometimes 
shale;  the  coal  ranges  from  three  feet  eight  inches  to  four  feet  seven 
inches  in  thickness. 

The  Gravel  Shaft — so  called  because  it  was  sunk  in  a  gravel  bed,  the 
ancient  bed  of  the  Ohio  River — is  eighty-nine  feet  deep.  An  escape- 
ment and  air-shaft,  situate  two  hundred  feet  south  of  the  hoisting  pit, 
was  completed  in  November  of  last  year.  The  air-shaft  is  circular  in 
form,  of  six  feet  in  diameter,  and  is  lined  with  brick  for  sixty-four  feet, 
from  the  top  down.  Before  it  was  commenced,  another  shaft  was  sunk 
farther  up  the  river,  on  the  site  of  an  abandoned  pit  of  many  years, 
where  two  or  three  acres  of  coal  had  been  excavated.  After  the  shaft 
was  finished,  it  was  found  that  the  area  excavated  in  former  years  had 
undergone  a  creep — the  roof  and  floor  being  nearly  together — and  the 
pit  was  abandoned,  and  the  present  second  opening  commenced.  This 
new  shaft  is  provided  with  a  wire  ladder,  with  gas-pipe  rungs,  for  the 
egress  of  the  miners  in  case  of  accident  to  the  mine. 

The  ventilating  current  of  the  Gravel  Shaft  is  due  to  the  influence  of 
a  steam-pump  placed  at  the  bottom  of  the  upcast  compartment,  and  also 
to  exhaust  steam  from  a  horizontal  engine  used  for  hauling  the  loaded 
mine  cars  up  the  "dip."  The  current  of  air  is  amply  suflicient  for  the 
requirements  of  the  mine,  but  it  is  proposed  to  erect  a  furnace  at  the 
bottom  of  the  air-shaft  as  soon  as  its  necessity  shall  become  apparent. 

The  main  entry  of  this  mine  runs  seventy  degrees  west  in  the  butts 
of  the  coal.  The  entry  dipped  constantly  and  regularly  for  five  hundred 
and  fifty  feet,  the  dip,  or  low  place,  being  eighteen  feet  lower  than  the 
bottom  of  the  pit.    A  stationary  engine,  of  ten  horse  power,  is  placed  at 
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the  bottom  of  the  shaft,  to  which  is  attached  a  three-foot  diameter  drum, 
and  a  three-quarter  inch  wire  rope.  The  loaded  cars  are  hauled  from  the 
dip  to  the  pit  bottom  by  this  engine,  the  empty  cars  running  back  by  the 
force  of  gravitation;  six  mine  cars,  each  holding  fifteen  bushels,  make  a 
trip.  This  engine  does  the  work  of  four  mules  and  drivers ;  two  hands 
are  needed  with  the  engine — a  boy  to  attend  the  trips  to  and  fro  in  case 
the  cars  should  fly  the  track,  and  an  engineer. 

Eight  hundred  feet  from  the  bottom  of  the  shaft,  the  first  face  entry, 
called  the  first  right-hand,  extends  to  the  north.  This  entry  opened  up 
part  of  the  mine  where  the  shale  cover  was  still  very  light,  and,  at  my 
suggestion,  the  work  being  opened  on  it  was  abandoned,  to  be  renewed 
as  the  mine  is  being  worked  up.  Six  hundred  feet  inside  of  the  first 
right-hand,  the  second  right-hand  is  opened,  and  thus,  as  the  main  gal- 
lery extends  forward  in  the  butts',  new  right-hand  entries  are  opened  up. 
On  the  left,  or  south  side  of  the  main  entry,  the  same  process  is  repeated, 
these  entries  being  known  as  the  first  left,  second  left,  etc.  These  en- 
tries are  locally  called  flats,  and  from  them  the  putters  receive  the  empty 
cars,  which  they  push  up  to  the  face  of  the  miners'  working-places,  and 
return  with  the  full  ones  to  the  mule  stations. 

The  Stony  Hollow  and  Market  Street  Shafts  come  next  in  descending 
the  river.  These  mines  form  one  colliery,  and  are  under  the  charge  of 
one  underground  manager.  The  Market  Street  Pit  is  situate  at  the  head 
of  Market  Street,  three-quarters  of  a  mile  west  of  the  river,  and  is  the 
oldest  opening  of  the  Steubenville  series,  the  pit  having  been  sunk  in 
the  year  18 — ,  by  William  Everick,  an  experienced,  practical  miner 
from  the  jiorth  of  England.  The  manner  of  laying  out  the  workings  in 
the  other  pits  were  modeled  after  the  practice  in  this  mine.  The  owners 
of  this  mine  have  intended  for  two  years  past  to  widen  out  and  re-timber 
the  pit,  and  have  delayed  the  work  from  time  to  time  owing  to  the  de- 
pressed condition  of  the  coal  and  iron  trades.  The  Rolling  Mill  Shaft, 
the  Everick  Shaft,  and  the  Boreland  Shaft,  are  each  located  near  the 
river,  the  two  latter  immediately  upon  the  river  bank.  There  are  a 
number  of  drift  mines  opened  on  the  Pittsburgh  coal,  which  lies  five 
hundred  feet  or  more  above  the  horizon  of  the  shaft  coal ;  but  none  of 
^ese  opening  come  under  the  requirements  of  the  mining  law.  The 
coal  of  the  Pittsburgh  bed  is  about  five  feet  thick,  and  is  mined  and  used 
for  local  consumption  only. 

Mingo  Shaft  is  situate  two  miles  south-east  of  Boreland's,  on  the  line 
of  dip  of  the  coal  strata.  Both  shafts  are  exactly  one  depth,  namely, 
two  hundred  and  thirty-five  feet,  but  Mingo's  is  located  on  ten  feet  higher 
ground  than  Boreland's,  and  hence  the  coal  seam,  instead  of  dipping  to 


14 

the  south-east,  between  these  shafts,  reverses  itself  and  forms  an  anti- 
clinal. Whether  the  associate  strata  partake  of  this  reverse  dip,  I  know 
not,  but  the  matter  could  be  easily  determined  by  measuring  the  dis- 
tance from  the  shaft  coal  up  to  the  two-foot  coal  in  the  barren  measures, 
this  latter  seam  being  well  exposed  in  the  hills  of  both  shafts.  The  fact 
that  the  coal  in  the  Mingo  Shaft  is  fully  eighteen  inches  thinner  than  at 
Boreland's,  leads  me  to  infer  that  this  anticlinal  in  the  floor  of  the  shaft 
coal  existed  at  the  time  of  the  deposition  of  the  coal  vegetation,  for,  as  I 
have  frequently  shown,  a  coal  seam  invariably  loses  height  on  the  ridges 
or  high  lands  of  the  old  coal  marsh. 

The  Mingo  Shaft  appears  to  have  been  sunk  on  the  arch  of  this  anti- 
clinal, as  the  coal  dips  in  all  directions  from  the  bottom  of  the  shaft. 
The  north  entry,  which  is  advanced  three  thousand  two  hundred  and 
fifty  feet  from  the  bottom  of  the  pit,  dipped  sixteen  and  one-half  feet  in 
this  distance,  and  the  coal  gained  nearly  one  foot  in  thickness. 

The  plan  of  laying  out  the  workings,  which  prevails  at  all  the  Steu- 
benville  mines,  is  modeled  after  the  practice  followed  in  the  collieries  in 
the  north  of  England.  The  pillars  left  in  the  English  mines  are  larger 
and  stronger  than  those  in  Steubenville,  because  the  pits  are  so  much 
deeper  in  the  Old  Country,  some  of  them  reaching  one  thousand  eight 
hundred  to  two  thousand  five  hundred  feet  of  perpendicular  depth.  In 
Steubenville  the  rooms  are  eighteen  feet  wide,  the  walls  or  cross-cuts 
twelve  feet  wide,  the  pillars  twenty-four  feet  in  thickness  and  seventy- 
two  feet  in  length.  The  walls  and  rooms  cross  each  other  like  latitude 
and  longitude  lines,  the  walls  being  driven  on  the  butts,  and  the  rooms 
on  the  face  of  the  coal.  The  main  entries  are  ten  feet  wide.  The  miners 
get  seventy-five  cents  per  yard,  besides  the  tonnage  price  for  driving 
entry,  but  nothing  is  allowed  for  wall  driving. 

The  mine  cars  hold  twelve  and  one-half  to  fifteen  bushels,  and  are 
pushed  out  from  the  room  faces  to  the  stations  on  the  hauling  roads  by 
putters  or  pushers.  In  Boreland's  Shaft,  Shetland  ponies  are  used  in- 
stead of  putters.  These  ponies  are  only  three  feet  two  inches  to  three 
feet  six  inches  high.  This  mine  has  seven  of  these  hardy  and  useful 
animals  under  ground.  In  the  galleries  and  hauling  roads  a  foot  or  more 
of  the  fire-clay  floor  is  taken  up  to  make  height  for  the  hauling  mules. 
These  roads  are  made  five  feet  two  inches  high  above  the  rail,  and  the 
track  is  laid  with  "T"  iron.  The  coal  hewers  dig  and  load  the  coal,  the 
deputies  laying  track  and  setting  props  in  the  rooms.  Every  digger  works 
by  candle  light,  instead  of  the  ordinary  miner's  lamp.  The  candles  are 
made  very  small,  there  being  twenty  to  the  pound;  they  are  fastened  to 
the  pillar  side  with  a  piece  of  soft  clay.    Three  to  three  and  a  half  of 
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these  candles  are  consumed  per  day  by  each  miner.  The  candles  give 
less  light  than  the  miner's  lamp,  but  they  make  no  smoke,  and  miners 
who  are  in  the  habit  of  using  them  prefer  them  to  the  lamp.  The  depu- 
ties and  drivers  use'lamps. 

In  mining  the  coal,  powder  is  used  to  knock  it  down,  each  digger  firing 
three  shots  per  day  on  an  average,  two  in  the  top  and  one  in  the  bottom 
coal.  The  workmen  fire  at  all  hours  of  the  day ;  but  a  few  inches  of  pow- 
der suffices  for  a  "  shot,"  and  not  more  than  three  pounds  of  powder  per 
man  per  week  is  needed  for  blasting  purposes.  No  blasting  is  done  in 
the  solid  coal ;  a  shot'  is  undercut  to  the  depth  of  four  feet,  if  the  miner 
is  a  skillful  workman. 

The  mine  mules  are  kept  day  and  night  under  ground;  the  stables  are 
hewn  out  of  the  solid  coal  pillars  at  the  bottom  of  the  pit,  and  are  dry, 
well  aired,  and  comfortable.  The  mules  are  fed  at  four  o'clock  in  the 
morning  by  the  fire-viewers.  Work  commencing  at  six  o'clock,  an  hour 
is  allowed  at  noon  for  dinner,  and  work  ceasing  at  five  in  the  evening. 

The  miners  are  paid  every  two  weeks  in  cash,  and  there  are  no  store 
orders  forced  upon  them,  as  is  done  in  many  other  districts  of  the  State. 
As  the  Bustard,  the  Gravel,  the  Stony  Hollow,  the  Market  Street,  the 
Rolling  Mill,  the  Evericks,  and  Boreland  Shafts  are  all  situated  in  Steu- 
benville  or  its  immediate  vicinity,  the  miners  live  in  town,  and  a  large 
number  of  them  own  the  houses  and  lots  in  which  tliey  live,  and  have, 
in  many  cases,  other  property.  Fully  one-half  of  them  take  daily  news- 
papers, though  it  must  be  confessed  that  here,  as  well  as  everywhere  else 
in  the  Union,  not  a  few  spend  much  of  their  hard  earnings  in  the 
saloons  in  soul-debasing  pleasures. 

At  four  o'clock  in  the  morning  the  fire-viewers,  consisting  of  the  under- 
gvound  manager  and  two  or  three  assistants  called  deputies,  go  down  the 
pit  with  safety-lamps  in  hand,  and  until  they  have  traversed  the  mine 
and  signalled  back  that  all  is  safe,  no  person,  under  any  circumstances, 
is  allowed  to  descend.  The  fire-viewers,  on  receiving  orders  from  their 
chief,  start  out  in  difierent  directions  and  examine  the  numerous  cham- 
bers with  the  safety-lamp.  If  gas  is  met  in  any  of  the  rooms,  it  is  usually 
driven  out  by  the  viewer,  who,  leaving  his  safety-lamp  back  in  the  pure 
atmosphere,  takes  ofif  his  coat  and  slashes  among  the  gas  till  it  is  all 
driven  out  and  diluted  among  the  common  air.  Should  the  gas  be  so 
copious  that  it  can  not  be  discharged,  the  place  is  marked,  and  all  per- 
sons are  forbidden  to  enter  until  the  air  is  got  up  and  made  to  play  on 
the  wall  face.  This  condition  of  a  working  place  is,  however,  seldom 
met,  so  admirable  are  the  ventilating  arrangements  of  theie  m^> 
Having  made  the  round  of  the  mine,  the  deputies  meet  ihA  P 
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one  of  the  stations  previously  agreed  upon,  and  report.  Everything 
being  satisfactory,  all  return  to  the  bottom,  and  the  signal  is  given  to  the 
miners  to  descend. 

With  an  underground  force  of  one  hundred  men  there  will  be  one  boBPy 
three  deputies,  five  or  six  drivers,  ten  to  twelve  putters,  two  hitcherSi 
and  one  attendant  on  the  mules,  the  rest  of  the  workmen  being  diggers 
of  coal.  During  the  working-hours  of  the  day  the  boss  and  his  assist 
ants  usually  make  another  round  of  the  mine. 

Though  all  the  mines  in  the  Steubenville  district  make  fire-damp, 
there  has  not  been  a  single  ac/cident  by  explosion  'during  my  four  years 
of  oflBcial  duty.  For  this  immunity  from  danger,  the  underground  man- 
agers of  the  several  mines  are  entitled  to  the  highest  credit.  There  is 
not  a  great  amount  of  fire-damp  evolved  in  the  mines,  as  compared  with 
the  fiery  mines  of  England,  still  there  is  enough  of  it  to  produce  the 
most  dreadful  consequences  were  less  elaborate  precautions  used  to  pre- 
vent explosion.  The  accident  which  occurred  in  the  Rolling  Mill  Shaft, 
in  the  year  1862,  by  which  six  out  of  the  seven  miners  then  in  the  pit 
were  burned  to  death  by  an  explosion  of  gas,  is  ample  proof  of  the  neces- 
sity of  untiring  watchfulness.  Several  miners  have  been  burned,  though 
none  of  them  seriously,  in  other  districts  of  the  State,  by  explosions  of 
firedamp  in  mines  which  do  not  discharge  one-twentieth  of  the  volume 
of  gas  given  off  in  the  most  harmless  of  the  Steubenville  mines. 
There  has  not  been  a  single  life  lost  in  the  State  from  this  cause  in  the 
past  four  years. 

The  Bustard  and  Gravel  Shafts  have  air  or  escape  shafts,  being  with- 
out connection  with  adjoining  mines,  but  the  Rolling  Mill  Pit  is  through 
on  the  Everick  Shaft,  and  this  latter  is  also  through  on  Boreland's,  so 
that  no  escape  shafts  are  needed  for  these  mines. 

The  workings  of  the  Stony  Hollow  and  Market  Street  Mines  are  also 
holed  through  on  each  other,  the  former  shaft-workings  being  in  reality 
an  extension  of  the  northern  workings  of  the  latter  mines,  both  mines 
belonging  to  the  Steubenville  Coal  Mining  Company.  These  pits  are  about 
two  thousand  feet  apart,  Stony  Hollow  being  nearly  due  north  of  Market 
Street.  The  horizon  of  the  coal  in  the  bottom  of  the  Stony  Hollow  Pit, 
is  twenty-two  feet  higher  than  in  the  bottom  of  the  Market  Street  Pit, 
and  this  raise  occurs  in  the  last  seven  hundred  feet  in  approaching  Stony 
Hollow. 

The  Boiling  Mill  Shaft  has  a  pair  of  entries  sixteen  hundred  feet  in 
length,  driven  in  an  eastern  direction  from  the  bottom  of  the  shafts  They 
passed  directly  under  the  Ohio  River,  and  were  stopped  after  passing  one 
hundred  feet  into  West  Virginia.    At  this  point  they  encountered  a 
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feeder  of  water,  and  the  coal  itself  became  so  soft  that  it  was  deemed 
prudent  to  stop  operations. 

The  entries  dipped  all  the  way  from  the  bottom  of  the  shaft  till  within 
four  hundred  feet  of  the  West  Virginia  side  of  the  river,  the  low  place 
or  basin  being  twenty-two  feet  lower  than  the  bottom  of  the  shaft.  From 
this  point  until  they  were  stopped,  there  was  a  gradual  raise  in  the  en- 
tries. 

Several  years  ago  a  creep  commenced  in*  the  workings  of  the  Rolling 
Mill  Shaft.  Fifty  rooms  in  the  Rolling  Mill  Pit  were  involved  in  the 
creep ;  which  then  extended  to  Evericks,  closing  the  main  galleries  of 
that  mine  for  a  width  of  four  hundred  feet,  and  overrunning  the  most 
valuable  portion  of  the  mine,  being  resisted  only  by  the  solid  body  of 
.coal  at  the  room  faces.  The  superincumbent  strata,  westward  of  these 
shafts,  are  fully  five  hundred  feet  thick,  and  are  mainly  composed  of 
heavy  beds  of  sandstone.  The  roof  and  floor  of  the  mine  came  together 
by  the  pillars  sinking  into  the  floor,  and  new  roads  had  to  be  cut  out  of 
the  bottom,  at  great  labor  and  expense. 

The  mining  properties  of  several  of  the  coal  companies  border  each 
other.  By  common  consent,  a  barrier-pillar  forty  feet  in  thickness,  is  left 
at  the  boundary  line — twenty  feet  by  each  company.  This  is  a  wise  pre- 
caution, and  should  be  required  by  law  at  all  mines  in  the  State.  Already 
considerable  annoyance  has  been  caused  in  consequence  of  one  mining 
company  working  up  to,  or  trespassing  upon  the  boundary  of  an  adjoin- 
ing company,  and  eventually,  serious  accidents  from  gas  or  water  will 
result. 

The  Rolling  Mill  Shaft,  Everick's,  Boreland's,  and  Rush  Run  have  ex- 
tended their  workings  under  the  Ohio  River;  but  all  such  work  is  now 
abandoned,  never  to  be  renewed.  The  depth  of  coal  below  the  river,  in 
the  Rolling  Mill  Shaft,  where  the  two  eastern  entries  pass  into  West 
Virginia,  is  according  to  the  grouped  sections  of  Dr.  Newberry's  reports, 
only  one  hundred  feet.  As  these  entries  passed  entirely  under  the  river 
to  the  Virginia  side,  this  fact  proves  that  at  this  point  at  least  the 
ancient  bed  of  the  Ohio  River  is  very  little  deeper  than  the  present  bed. 
A  few  yards  in  advance  of  the  point  where  the  entries  were  stopped,  a 
bold  hill  begins  to  rise,  but  the  soft  coal,  fragile  roof,  and  rushing  waters 
met  at  the  entry  face  underground,  demonstrate  that  the  lowest  place  of 
the  old  river  bed  was  near  the  spot  where  these  entries  were  abandoned. 

In  the  main  entry  of  the  grand  shaft,  in  the  dip  or  low  place,  five  hun- 
dred and  fifty  feet  from  the  bottom  of  the  pit,  the  course  of  the  river  in 
ancient  times  had  its  lowest  groove.    At  this  place  the  coal  is  soft,  the 
roof  friable,  and  the  coal  and  roof  shales  appear  to  have  been  lifted  up . 
2mi 
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out  of  place  for  a  foot  or  eighteen  inches,  and  forced  back  on  top  of  the 
strata,  the  top  coal  and  shale  being  duplicated  for  ten  or  twelve  feet.  At 
this  place  the  coal  is  not  more  than  seventy  to  seventy-five  feet  below 
the  present  bed  of  the  Ohio,  and  there  is  doubtless  less  than  twenty  feet 
of  shale  overlying  the  coal.  A  few  yards  south  of  the  main  entry,  about 
midway  between  the  dip  and  the  bottom  of  the  shaft,  the  air-shaft  is 
sunk,  and  forty  feet  of  rocky  strata  were  passed  through  in  putting  it 
down. 

In  the  Bustard  Shaft,  the  coal  splits  in  two,  the  upper  stratum  ranging 
from  six  to  eight  inches  in  thickness.  The  shale  parting,  so  far  as  the 
workings  have  extended,  is  never  more  than  four  inches  thick. 

In  the  Gravel  Shafts  three-fourths  of  a  mile  south  of  Bustard's,  the 
interval  between  the  coals  is  greater.  As  in  Bustard's,  these  coals  are 
frequently  together,  and  form  a  perfect  seam ;  but  when  they  split  the 
divergence  is  more  rapid  and  extended,  two  and  three  feet  of  shale  fre- 
quently intervening. 

In  Quinn's  room,  in  the  second  right  hand  entry  of  the  Gravel  Shaft, 
the  coals  coalesce  on  the  right  side  of  the  room,  and  both  parts  are  cut 
down  and  loaded,  while  on  the  left  side  the  shale  has  intervened,  and 
the  top  coal  is  left  unwrought.  In  the  Stony  Hollow  and  Market  Street 
Shafts,  still  further  south,  these  coals  are  still  sometimes  together,  but 
are  generally  separated  by  intercalated  strata,  the  seams  diverging  four, 
six,  eight,  ten  and  twelve  feet. 

In  some  parts  of  the  Gravel  Shaft,  where  the  two  coals  split,  the  casts 
of  sigilerea  lie  stretched  in  the  shale  parting  between  the  coals,  and  are 
frequently  found  imbedded  in  the  upper  coal  in  as  perfect  form  as  in 
the  shale  itself.  They  are  usually  rather  small  specimens  of  this  flora, 
though  I  have  measured  some  lying  in  the  coal  twenty  to  twenty- five 
feet  in  length. 

During  the  summer  vacation  of  the  Agricultural  and  Mechanical  Col- 
lege, two  of  the  students,  Messrs.  C.  H,  Deitrick  and  J.  S.  Humphreys, 
went  down  to  Steubenville  and  wrought  in  the  mines,  in  order  to  learn, 
by  actual  practice  and  personal  observation,  the  manner  of  mining,  and 
the  system  of  laying  out  the  workings,  and  of  ventilation,  which  pre- 
vailed in  this  district.  These  gentlemen  propose  to  enter  the  School 
of  Mines  in  the  Agricultural  and  Mechanical  College,  as  soon  as  that 
department  is  opened,  with  a  view  of  fitting  themselves  for  practical 
mining  and  engineering  work,  a  profession  which  /)pens  up  a  wide  field 
of  usefulness  in  the  State. 

Now  that  provision  has  been  made  in  the  Agricultural  and  Mechan- 
ical College  for  instruction  in  mining  engineering,  it  is  to  be  hoped 
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that  the  practical  men  of  the  mines  will  avail  themselves  of  the  oppor- 
tunities offered  to  become  informed  on  those  questions  of  physics  with 
which  they  are  daily  called  to  deal. 

HAMMONDSVILLB. 

The  mine  of  the  Hammondsville  Coal  and  Coke  Company,  located  at 
Hammondsville,  in  Jefferson  county,  is  opened  on  a  seam  of  coal  ranging 
from  twenty-six  to  thirty  inches  in  height,  called  the  "Strip  Vein." 
This  is  not  the  equivalent  of  the  Salineville  strip  vein,  which  is  the 
representative  of  Coal  No.  7,  but  of  a  seam  one  hundred  feet  lower  in 
the  series,  and  is  the  representative  of  No.  4.  The  coal,  where  the  mine 
is  opened,  is  on  a  level  with  Yellow  Creek,  and  is  reached  by  a  shallow 
shaft.  This  work  has  been  in  operation  since  1862,  and  the  workings 
extends  one  thousand  yards  from  the  bottom  of  the  pit.  The  hauling  is 
done  by  boys,  who  make  from  eight  to  ten  trips  a  day,  a  loaded  car 
holding  eight  bushels.  Formerly  mules  were  used  for  hauling  under- 
ground, but  the  mine-operators  seem  to  think  boys  can  do  the  work 
cheaper.  The  hauling  roads  are  made  from  four  to  five  feet  in  height, 
but  only  the  height  of  coal  is  cut  away  in  the  rooms,  the  miner  doing  the 
work  of  hewing  and  loading  the  coal  in  a  chamber  not  more  than  thirty 
inches  in  height. 

As  the  workings  of  this  mine  were  pushed  under  the  hill,  the  over- 
lying strata  reached  300  feet  in  thickness.  The  rooms  in  the  mine  were 
made  fourteen  feet  wide,  the  pillars  left  being  ten  to  twelve  feet  thick. 
Too  weak  pillars  were  thus  left  for  the  support  of  the  superincumbent 
rocks,  and,  as  a  result,  the  pillars  have  crushed,  and  the  roof  and  floor 
come  together  over  the  greater  portion  of  the  mine,  the  crush  following 
up  as  newer  excavations  are  made.  The  gases  in  the  strata  became  lib- 
erated with  the  crushing  of  the  old  workings,  filling  the  mine  with 
black-damp.  During  the  summer  this  gas  spread  through  the  workings^ 
and  sometimes  drove  the  miners  home.  A  new  furnace  was  then  con- 
structed at  the  mouth  of  an  old  drift,  and  a  brick  chimney  built  on  top 
of  it.  This  made  two  ventilating  furnaces  to  the  mine,  and  improved 
the  air,  but  they  are  too  small,  the  stalks  or  shafts  too  confined  and 
short,  and  the  return  air-courses  too  contracted  by  the  crushing  of  the 
roof  to  allow  of  a  vigorous  ventilation.  I  suggested  some  chaiigeSi  dar- 
ing an  ofiScial  visit  to  the  mine,  which  would  improve  the  air.  1 
mining  concern  needs  a  greater  expenditure  than  it  is  worth  to  pu 
first-clasB  condition. 
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BELMONT   COUNTY. 

The  Walnut  Hill  Mine  is  situate  on  the  Ohio  River,  fifteen  miles  below 
Steuben ville  and  eleven  miles  above  Ballaire,  and  is  the  first  of  the  series 
of  mines  of  the  Bellaire  district  opened  on  the  Pittsburgh  coal.  The  coal 
is  about  350  feet  above  the  Ohio  River,  and  is  reached  by  an  inclined 
plane.  This  mine  was  formerly  operated  by  the  Ohio  and  Pennsylvania 
Coal  Company,  but  is  now  being  wrought  by  S.  W.  Bloomer.  The  old 
opening,  around  the  hill,  has  been  abandoned,  and  the  coal  is  now  brought 
out  of  a  drift  at  the  head  of  the  inclined  plane.  The  main  entry  goes 
northward,  quartering  on  the  face  of  the  coal  for  four  hundred  yards,  then 
changes  s  [uare  on  the  face.  Four  butt  entries,  two  on  the  right  and  two 
on  the  left  of  the  main  entry,  are  now  working.  The  entries  are  seve^n 
feet  wide ;  the  rooms  are  started  ofif  at  six  feet,  advanced  this  width  for 
fifteen  feet,  then  enlarged  to  twenty  four  feet,  the  pillars  between  rooms 
being  six  feet  thick.  There  is  now  an  air  shaft  and  ventilating  furnace 
in  this  mine,  and  the  air  is  well  distributed.  The  current  enters  by  the 
main  drift,  passes  along  the  face  entry  to  an  air-course  outside  of  the  first 
right  butt,  thence  down  this  entry  to  the  miin  entry  again,  thence  from 
the  main  entry  to  the  inner  butt  entry,  thence  to  an  air-course  driven 
alopg  the  face  of  the  coal  to  the  ventilating  furnace  at  the  bottom  of  the 
upcast  shaft. 

The  Rainey  Mine,  operated  by  the  Rainey  Coal  Bank  Company,  is  two 
miles  below  the  Walnut  Hill  Mine.  The  main  entry  is  opened  on  the 
butts  of  the  coal  in  a  westerly  direction.  Three  parallel  entries,  sepa- 
rated from  each  other  by  pillars  of  coal  thirty  feet  in  thickness,  are  car- 
ried forward  two  thousand  feet  from  the  mouth  of  the  mine.  Thence  to 
the  face  of  the  main  gallery,  only  two  entries  are  advanced.  A  face 
entry  runs  to  the  right,  being  started  at  the  point  where  the  third  paral- 
lel is  abandoned.  After  advancing  six  hundred  feet,  this  entry  wheels 
round  on  the  butts,  and  opens  up  a  series  of  rooms  which  will  advance 
to  the  line  of  the  mining  property.  On  the  left  of  the  main  entry, 
another  square  of  work  is  opened  by  a  face  entry  driven  to  the  south  five 
hundred  feet,  thence  to  the  west  for  six  hundred  feet.  The  working  force 
of  the  mine,  one  hundred  and  twenty  in  number,  are  mainly  employed 
on  these  parts  of  the  mine.  The  rooms  are  made  seven  to  eight  yards 
wide  ;  pillars^  two  yards  in  thickness,  are  left  between  each  room ;  and  it 
is  aimed  to  make  no  break-throughs  between  rooms,  this  method  being 
what  the  Scotch  call  "  Ranse  working."  • 

The  ventilating  furnace  of  this  mine  is  located  near  the  entrance  of 
the  drift,  and  the  air-shaft  consists  of  a  stone  stalk  built  at  the  cone  out- 
crop.   The  furnace  arch  is  too  high  and  the  stalk  too  short  for  good  results. 
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For  a  mine  of  the  ordinary  production  of  the  Bellaire  district — these 
mines  usually  employing  less  than  forty  miners  at  once — the  ventilating 
arrangements  of  this  mine  would  suffice;  but  where  a  force  of  men  ex- 
ceeding one  hundred  in  number  are  employed,  they  are  wholly  i-"nsuffi- 
cient.  One  of  the  interior  entrances  of  the  mine  was  approaching  a 
ravine  which  cuts  through  the  coal,  allowing  a  passage  way  to  day.  I 
urged  that  this  entry  be  driven  out  to  day  as  rapidly  as  possible,  and  the 
intake  current  taken  from  it  instead  of  from  the  main  entry,  as  is  now 
done.  This  would  increase  the  force  of  the  current  by  leFsening  the  dis- 
tance it  would  have  to  travel,  and  would  also  deliver  the  fresh  air  direct 
from  day  around  the  working  places  of  the  miners.  The  ventilating  fur- 
nace, also,  ought  to  be  torn  down  and  rebuilt,  if  good  results  are  desired 
to  be  achieved. 

Kidd's  Mine,  situate  five  miles  west  of  Bellaire,  on  the  line  of  the 
Baltimore  and  Ohio  Railroad,  has  two  level  free  openings — the  old  mine 
and  the  new  mine.  All  the  coal  is  taken  from  the  new  opening.  The 
main  entry  runs  northward  on  the  face  of  the  coal,  nearly  parallel  with 
a  swamp  or  trough.  Two  butt  entries  were  working  at  the  date  of  in- 
spection in  June  last — one  to  the  west,  the  other  to  the  east — both  opened 
from  of!  the  main  entry.  The  west  entry  will  run  to  day  on  McMahon 
Creek;  the  east  entry  to  the  boundary  of  the  mining  property.  Both 
of  these  entries  rise  rapidly  out  of  the  swamp,  the  east  one  being  so  steep 
at  the  face  that  it  is  proposed  to  abandon  it  for  the  time  being,  and  open 
a  new  mine  to  the  cast  on  the  plateau  or  arch  of  the  strata. 

The  mine  is  laid  out  by  driving  the  entries  eight  feet  wide,  starting 
the  rooms  at  fifteen  feet,  then  enlarging  them  to  twenty-four  feet,  leaving 
pillars  six  to  ten  feet  in  thickness  between  rooms.  The  ventilation  is 
by  the  natural  forces,  the  air  sometimes  going  in  at  the  new  opening  and 
sometimes  at  the  old  one.  As  the  mine  works  a  small  force  of  men, 
usually  less  than  twenty,  and  as  the  arrangements  for  distributing  the 
air  are  good,  there  is  no  bad  air  in  the  mine. 

The  pillar  coal  left  in  this  mine,  equally  with  all  the  mines  opened 
in  the  Pittsburgh  coal  in  Belmont  county,  fully  forty  per  cent,  of  the  bed 
is  sacrificed.  Mr.  Kidd,  who  is  a  practical  miner  from  boyhood,  says  he 
has  carefully  calculated  the  cost  of  recovering  the  pillars,  and  has  con- 
cluded that  it  pays  to  abandon  them.  Coal  in  abundant  and  cheap. 
What  the  mine  owners  w^ant  is  immediate  returns  for  the  capital  in- 
vested; hence  wide  room  workings  and  narrow  pillar  supports  lessen  the 
cost  of  getting  the  coal  in  the  first  stage  of  mining,  and  increase  ^^'^ 
and  danger  of  robbing  the  pillars  in  finishing  up  the  mine, 
thinks  it  may  he  to  the  interest  of  the  State  to  see  tha^ 
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properly  mined  for  the  sake  of  those  who  will  come  after  us;  bat  where 
there  is  no  restriction  of  this  kind,  operators  of  mines  will  continue  to 
work  out  the  coal  in  the  manner  that  brings  them  the  best  direct  returns, 
no  matter  what  per  cent,  may  be  lost. 

Stewart  &  Meehan's  Mine,  situate  at  Franklin  Station,  two  miles  west 
of  Kidd's,  is  opened  on  the  butts  of  the  coal.  The  main  entry,  which 
consists  of  three  parallel  headings  separated  from  each  other  by  pillars 
thirty  feet  in  thickness,  advances  forward  through  the  center  of  the 
mining  property — on  a  line  nineteen  degrees  north  of  west — rooms  being 
worked  to  the  north  of  the  north  parallel  entry  and  to  the  south  of  the 
south  parallel.  Five  hundred  feet  from  the  mouth  of  the  mine  a  face 
entry  runs  north,  and  one  hundred  and  twenty  yards  from  its  entrance  a 
second  butt  entry  extending  west  on  a  line  parallel  with  the  main  entry, 
opens  up  the  mining  property  so  as  to  reach  the  northern  boundary  with 
rooms.  The  workings  to  the  right  of  the  main  gallery  are  laid  out  in  a 
series  of  blocks  or  squares,  face  air  courses  being  driven  from  one 
butt  entry  to  the  other.  On  the  left  of  the  main  entry  the  rooms  are 
worked  down  one  hundred  yards  and  finished.  One  thousand  feet  from 
the  main  entrance  an  air  gallery,  carried  south  on  the  face  of  the  coal, 
is  driven  out  to  day.  The  ventilating  furnace  and  air-shaft  are  located 
in  the  right  of  the  second  butt  entry  at  the  head  of  an  old  room  near  the 
coal  outcrop. 

A  short  distance  west  of  this  mine  the  Pittsburgh  coal  plunges  under 
the  bed  of  McMahon  Creek,  but  reappears  a  mile  west  of  Barnesville. 
There  are  a  number  of  mines  opened  on  the  line  of  the  Baltimore  and 
Ohio  Railroad,  between  Stewart  and  Mechanic's  Mine  and  Barnesville, 
on  the  upper  coals,  but  they  are  all  *' country  banks,''  working  a  small 
force  of  miners  on  each  for  the  supply  of  the  neighborhood,  and  so  do  not 
come  under  the  requirements  of  the  mining  law.  The  Pittsburgh  coal, 
with  its  accompanying  four-foot  bed,  lying  eighty  feet  above,  both  of 
which  are  buried  for  many  miles  between  Bellaire  and  Barnesville,  are 
capable  of  supplying  the  State  with  coal  from  this  district  alone  for 
several  centuries. 

Several  of  the  mines  below  the  village  of  Bellaire  were  visited  and 
inspected,  but  several  others,  namely,  the  Weegee,  the  Union,  and  the 
Pipe  Creek  Mines,  have  not  been  examined  during  the  year. 

The  Barn«^sville  Shaft,  operated  by  Messrs.  Dawson  &  Roy,  is  the  most 
westerly  opening  on  the  line  of  the  Baltimore  and  Ohio  Railroad,  on  the 
Pittsburgh  seam  of  coal.  The  shaft,  which  is  one  hundred  and  eighty- 
six  feet  in  depth,  passes  through  three  seams  of  coal.    The  strata  encoun- 
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tered  in  sinking  were  mainly  limestones.  Near  the  bottom  of  the  pit, 
a  stratum  of  sandstone  is  present,  which  comes  down  within  a  foot  of 
the  coal,  and  in  the  main  workings  sometimes  forms  the  immediate  roof. 
Usually,  however,  the  roof  is  in  a  gray  shale,  from  one  to  ten  feet  in 
thickness.  The  coal  seam  is  from  four  to  five  feet  thick,  afid  has  no  roof 
coal,  as  at  Bellaire  and  Macksburg. 

The  coal  from  this  shaft  is  used  for  local  consumption — supplying  the 
town  of  Barnesville  and  the  surrounding  country.  Usually  ten  to  twelve 
miners  work  in  the  mine  during  summer,  and  about  double  this  force  in 
winter.  All  the  workings,  so  far,  haye  been  pushed  on  one  side  of  the 
pit,  but  face  and  butt  entries  are  now  being  driven  on  the  other  side,  to 
develop  that  part  of  the  mine.  In  laying  out  the  mine,  a  strong,  rect- 
angular pillar  was  left  at  the  bottom  of  the  pit,  for  strength  and  safety. 
The  double  parting,  on  both  sides  of  the  pit,  is  laid  with  T  iron,  and  this 
kind  of  rail  is  now  being  used  in  all  the  newer  workings.  On  one  side 
of  the  pit  bottom,  a  passage-way  is  cut  to  allow  people  to  pass  from  one 
side  to  the  other  without  going  through  the  shaft.  The  ventilating  fur- 
nace is  made  secure  by  a  thirty-foot  arch,  and  a  wall  of  stone  built  at  the 
bottom  of  the  upcast  compartment  of  the  shaft.  The  top  of  the  pit  is 
also  very  secure,  the  only  access  being  through  a  door,  which  is  kept 
shut,  except  during  working  hours.  The  miners  are  paid  for  both  lump 
and  nut  coal  (each  variety  being  weighed  in  separte  scales),  and  they  are 
paid  in  cash  at  the  end  of  every  week.  Double  entries  are  driven  in  the 
mine,  and  the  ventilation  is  kept  good  at  all  times.  There  is  a  proper 
place  in  the  engine-house,  with  good  soft  and  warm  water,  for  the  miners 
to  wash  after  finishing  work.  The  mine  has  but  one  means  of  ingress 
and  egress,  but  it  does  not,  and  will  not,  for  some  time  yet,  come  under 
the  requirements  of  the  law  in  this  regard;  less  than  fifteen  hundred 
square  yards  have  been  excavated. 

^  THE  MAHONING   VALLEY. 

On  the  18th  of  January  I  visited  the  Mineral  Ridge  mines  of  the  Ma- 
honing Valley,  inspecting  the  Weathersfield  Shaft,  the  Austin  Shaft, 
the  Cambria  Shaft,  the  Ohltown  Shaft,  and  the  Thornton  Mine.  The  lat- 
ter is  a  drift  opening,  and  the  coal  is  hauled  to  day  by  the  inside  mules. 
The  ventilation  was  by  the  natural  forces,  the  mine  having  an  upcast 
air-shaft,  the  workings  were  free  from  impure  air,  and  in  a  fit  state  lor 
the  abode  of  the  miner.  Only  twelve  or  fifteen  men  were  at  wor^  ' 
mine. 

One  of  the  entries  of  the  Cambria  Mine  was  bidl* 
orce  of  the  miners  were  working  close  together? 
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had  no  air-doors  applied,  and  hence  there  was  no  return  for  the  air.  The 
miners  were  plunged  in  a  thickening  atmosphere  of  powder-smoke,  and 
as  this  was  the  daily  condition  of  the  entry,  the  workmen  had  very 
properly  named  it  "  Smoky  Hollow."  I  directed  that  the  air  should  be 
carried  forward  to  the  face  of  the  entry,  bo  as  to  renew  the  circulation 
and  keep  the  mine  free  from  powder-smoke. 

In  the  Ohltown  Shaft  there  was  also  bad  air  in  one  of  the  entries,  and 
several  of  the  rooms  were  not  in  a  fit  condition  for  men  to  work.  The 
entry  itself  had  dipped  under  water,  and  was  idle,  and  an  air-course  and 
hauling  road  was  being  pushed  forward  to  get  up  the  air  and  cut  off  Wie 
hill. 

The  Weathersfield  Shaft  was  in  better  order  than  either  tbe  Cambria 
or  Ohltown  Mines,  though  the  air-course,  which  followed  the  main  entry, 
was  further  behind  than  was  necessary,  and  I  called  the  attention  of  the 
pit  boss  to  the  fact,  and  urged  him  to  keep  it  abreast  of  the  entry  at  all 
times. 

The  Austin  Mine  (Tod  &  Wells,  shaft)  was  in  much  better  condition 
in  all  its  ventilating  arrangements  than  any  of  the  others. 

On  the  30th  of  July  I  again  visited  the  Mineral  Ridge  mines,  inspect- 
ing the  Weathersfield  Shaft,  which  I  found  defective  in  its  ventilating 
arrangements.  The  amount  of  air  flowing  through  the  mine  was  less 
than  four  thousand  feet,  while  the  underground  force  exceeded  one  hun- 
dred men  and  boys.  The  air  was  also  imperfectly  distributed,  little  of 
the  moving  current  reaching  the  miners,  many  of  whom  were  working 
in  an  hourly  thickening  atmosphere. 

Previous  to  this  visit,  the  wooden  structures  covering  the  hoisting  shaft 
had  taken  fire  several  times  from  the  sparks  emitted  from  the  pumping- 
engine  stalk.  The  mine  had  recently  changed  hands,  and  the  new  man- 
ager, Mr.  Henry  K.  Wick,  of  Youngstown,  immediately  replaced  the 
wooden  roof  of  the  hoisting  and  engine  houses  with  a  covering  of  sheet 
iron.  As,  however,  there  was  no  proper  ventilation  in  the  mine,  and  as 
the  second  opening  had  no  proper  means  of  egress  for  the  escape  of  the 
miners  in  case  of  accident  to  the  main  shaft,  complaint  was  made  in 
court  against  the  mine.  The  hearing  was  set  for  Tuesday,  August  21 ; 
and  in  the  interval  the  ventilation  was  improved  by  closing  the  leaks  in 
faulty  stoppings,  erecting  a  number  of  air-doors,  and  shortening  the  dis- 
tance the  air  had  to  travel  in  the  mine.  An  iron  ladder  was  also  put  in 
the  air-shaft.  Mr.  Wick  now  claimed  that  he  was  complying  with  the 
law,  and  requested  a  discontinuance  of  legal  proceedings.  Desiring  a 
legal  decision  as  to  the  meaning  of  available  means  of  ingress  in  the  case 
of  a  second  opening,  and  regarding  the  ventilalion  as  still  defective,  the 
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case  was  heard  before  Judge  E.  B.  Taylor,  in  Warren,  on  the  day  set  for 
trial.    The  following  testimony  was  given  by  the  Inspector  and  miners 
working  in  the  mine: 
Andrew  Roy,  being  first  duly  sworn,  testified  in  substance  as  follows : 

I  am  State  Mine  Inspector.  I  visited  the  Weatliersfield  Shaft  yesterday.  There  were 
three  hundred  and  ninety-two  cuhio  feet  of  air  per  minute  passing  into  the  mine.  In 
John  P.  Williams*  entry  three  hundred  and  eighty-seven  cubic  feet  per  minute  was  flow- 
ing along  the  air-course.  On  that  entry  thirty-one  miners  wore  at  work,  of  whom  eight 
were  ahea  ^  of  the  current ;  the  others  were  outside  of  the  current.  In  Richard  Williams' 
entry  four  hnndred  and  fifty  cubic  feet  of  air  per  minute  was  moving.  Sixteen  men  were 
at  work  in  this  entry.  I  measured  the  currents  of  air  in  these  entries  before  taking  the 
Yolnm<3  going  in  the  down-cast  shaft.  Afcer  measuring  the  main  current  going  into  the 
mine,  I  suggested  to  the  mine  boss  that  the  tire  in  the  ventilating  furnace  was  perhaps 
low,  and  told  hi:n  to  go  to  the  furnace  and  put  in  a  good  fire.  I  took  four  measurements 
after  the  fire  was  raised  to  its  height :  the  first  showed  five  thousand  five  hnndred  and 
seventy  cubic  f^et  per  minute ;  the  second,  five  thousand  seven  hundred  and  sixty ;  the 
third,  six  tlious&nd  and  sixty ;  the  fourth,  five  thousand  seven  hundred  and  fifty-five. 
These  are  the  highest  powers  of  the  ventilating  furnace.  Mr.  Perkins,  the  boss,  informed 
me  that  upward  of  one  hundred  men  were  at  work  in  the  mine.  I  do  not  know  the 
number  myself.  The  full  capacity  of  the  furnace  would  move  less  than  sixty  cubic  feet 
of  air  per  minute  per  person  employed. 

There  is  no  way  to  go  to  the  bottom  of  the  upcast  shaft  except  by  passing  through  the 
furnace  fire.  If  the  main  shaft  were  to  close,  the  miners  could  not  escape  through  the  up- 
cast shaft  so  long  as  the  fire  was  burning  in  the  furnace ;  they  would  be  cremated  in  at- 
tempting to  pass  through  the  fire.  I  put  the  fire  out  yesterday ;  the  furnace  took  about 
half  an  hour  to  cool  down  so  that  men  could  pass  through  it.  If  the  main  shaft  were  to 
close,  the  fire  might  be  put  out,  and  the  miners  get  up  through  ths  second  or  upcast 
shaft ;  but  if  the  main  shaft  buildings  should  take  fire  on  top  of  the  pit,  they  could  not 
climb  the  ladder  in  the  ux)cast  with  the  fire  burning  in  the  furnace.  In  the  winter  sea- 
son, the  second  shaft  is  used  as  a  down-cast ;  in  the  summer,  it  is  the  upeast.  It  is  fiUed 
with  ice  during  winter. 

I  inspected  the  miue  two  or  three  weeks  ago  also.  There  was  a  marked  improvement 
in  the  ventilation  on  the  last  visit,  yesterday.  A  number  of  doors  had  been  changed, 
oansing  the  current  to  flow  more  directly  towards  the  miners,  and  the  stoppings  h^  also 
been  overhauled,  and  leaking  places  stopped.  There  are  many  places  much  better  venti- 
lated than  others.  The  men  who  get  the  first  of  the  air,  get  good  air.  Those  places  ahead 
of  the  current,  or  places  where  the  current  is  allowed  to  leak  and  spill  before  reaching 
the  miners,  have  bad  air.  Miners  working  on  the  return  current  have  the  woret  air. 
The  current  becomes  fouler  every  time  it  passes  from  one  miner  to  another.  The  combus- 
tion of  lamps,  the  exhalations  from  the  lamp  and  body,  the  decomposition  of  wood  and 
coal,  and  shale  and  pirites  of  iron,  the  blasting  of  powder,  and  the  gases  given  off  by  the 
coal  strata,  contaminate  the  air.  These  impurities  pass  from  one  miner  to  another,  and 
those  who  get  the  last  of  the  air,  get  the  foulest  air.  In  bad  air,  that  is,  air  charged  with 
black  damp,  there  is  a  blackness  around  the  wick,  the  lamp  is  cold,  and  the  light  goes 
out  easily.  The  effect  of  such  an  atmosphere  on  the  minor  is  not  dixect ;  11  ■ 
weeks  or  months  before  he  feels  any  bad  effects.  He  gradually 
spirits;  he  becomes  stiff  and  sore,  his  bones  ache;  he  becomea  veiy 
ready  for  a  strike. 
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Cro88-examined, — ^I  measure  the  Yolnmes  of  air  by  means  of  Biram's  anemometer,  made 
by  Davis.  It  registers  the  speed  of  the  current.  The  size  of  the  main  shaft  is,  I  thinky 
eighteen  by  nine  feet.  I  measured  the  amount  of  air  in  the  main  entry,  about  fifty  yards 
from  the  bottom  of  the  shaft,  where  the  whole  current  was  passing  into  the  mine  along 
the  entry.  I  measure  the  speed  with  which  the  current  moves,  then  measure  the  sec- 
tional area  of  the  gallery,  and  multiply  the  area  by  the  speed  with  which  the  air  moTCS 
in  one  minute.  I  could  not  measure  air  not  in  motion.  The  anemometer  would  not  in- 
dicate any  thing.  I  can  calculate  the  amount  of  air  not  in  motion  in  a  given  area  by 
figures.  To  measure  the  amount  of  air  passing  through  this  court-room,  I  would  take 
the  amount  of  current  coming  in  or  passing  out  of  the  windows.  We  have  to  use  other 
instruments  to  test  the  purity  of  the  air.  All  the  rooms  and  galleries  of  the  mine  are 
filled  with  air.  It  would  take  two  hours  for  the  current  passing  into  the  mine  to  traverse 
the  air-courses  and  reach  the'upcast.  The  air  in  the  abandoned  or  wrought  out  portions 
of  the  mine  is  usually  stagnant.  That  is  not  measured.  The  amount  of  air  in  the  mine 
is  not  considered  in  measuring  the  current,  but  only  the  amount  going  in  or  coming  oat. 
The  size  of  the  air-course  where  I  measured  the  whole  column  was  five  by  five  and  a  half 
feet  as  measured  by  the  bank  boss.  The  ventilation  could  bo  increased  by  enlarging  the 
furnace  and  the  air-courses.  I  would  take  out  the  present  furnace,  which  is  only  three 
and  a  half  feet  wide,  and  build  one  five  and  a  half  feet  wide,  and  make  it  thirty  to  forty 
feet  long,  and  build  this  fnrnaee  further  down  the  return ;  cut  off  the  water  in  the  air- 
shaft  by  rings  cut  around  the  shaft,  or  line  the  ehaft  with  brick ;  enlarge  the  air-ways 
to  thirty  feet  of  area ;  drive  double  entries,  and  do  away  with  doors  or  rooms,  and  build 
a  stalk  on  top  of  the  air-shaft  forty  feet  high.  There  is  no  doubt,  whatever,  of  the  possi- 
bility of  moving  more  air  in  the  mine.  With  proper  arrangements,  you  could  move  one 
hundred  thousand  cubic  feet  per  minute.  These  are  matters  well  understood  by  mining 
engineers,  and  two  hundred  thousand  to  two  hundred  and  fifty  thousand  cubic  feet  of 
air  per  minute  are  now  in  circulation  in  some  coal  mines. 

The  furnace  is  located  at  the  bottom  of  the  air-shaft.  There  could  be  a  way  cut  to  get 
to  the  bottom  of  the  shaft  without  passing  through  the  furnace.  There  is  no  such  way 
now.  If  the  fire  was  burning  in  the  furnace,  I  do  not  think  that  men  climbing  up  the  lad' 
der  of  the  air-shaft  would  be  suffocated  by  the  gases  before  reaching  the  top.  If  the  cir- 
culation of  air  was  cut  off,  the  fire  would  not  draw,  and  it  would  soon  go  out.  If  the 
main  shaft  buildings  were  to  take  fire,  the  main  shaft  would  become  the  upcast,  the  ven- 
tilation reversing  as  soon  as  the  greater  heat  became  transferred  to  that  shaft.  Mr.  Per- 
kinsttias  constructed  a  door  which,  when  shut,  causes  the  air  to  fiow  direct  from  the 
down-cast  or  main  shaft  to  the  up-cast.  In  case  of  fire,  if  this  door  was  shut,  the  smoke 
and  gases  from  the  fire  could  not  pass  into  the  workings  of  the  mine. 

Elias  Lewis,  being  first 'duly  sworn,  on  the  part  of  the  State  testified 
in  substance  as  follows : 

I  have  lived  in  Weathersfield  since  1865.  I  am  a  miner.  I  work  in  the  Weathersfield 
Shaft.  I  have  worked  there  about  two  mouths.  This  is  the  mine  that  this  action  is 
commenced  against.  Richard  Perkins  is  the  bank  boss.  The  air  is  furnished  by  a  fur- 
nace and  an  air-shaft.  I  do  not  know  how  deep  the  air-shaft  is,  but  think  about  one 
hundred  and  seven  feet.  The  main  shaft  is  one  hundred  and  eighty  feet  deep.  I  never 
measured  them  myself.  The  furnace  that  furnishes  air  is  placed  at  the  bottom  of  the 
second  shaft,or  what  is  called  the  air-shaft.  I  have  not  seen  tjiat  furnace  for  some  years. 
I  do  not  know  how  it  is  now.  I  was  in  the  bank  yesterday.  The  air  was  poor.  You 
ootild  not  carry  a  light  around  without  its  going  out.    I  know  nothing  about  it  only 
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where  I  was.  I  never  made  any  measarements  of  the  air  in  the  hank  myself.  I  saw  Mr  * 
Roy  making  measurements.  I  know  nothing  ahout  the  result.  The  air  is  had,  for  the 
light  hums  very  dimly.  If  the  air  is  good,  the  light  hums  clear,  and  no  hlack  cap  on  the 
wick.  It  has  been  had  ever  since  I  have  been  there.  The  air  would  be  nearly  the  same 
each  day  with  the  same  ventilation.  In  case  the  first  shaft  should  be  closed,  you  could 
not  escape  through  the  second  one.  The  draft  would  cease  when  the  first  shaft;  was  closed 
and  yon  could  not  pass  through  the  Qre  in  the  furnace  to  get  to  the  second  one. 

Cra88'€r4imin€d. — I  worked  nearly  at  the  far  end  of  the  mine,  in  what  is  called  Wil- 
liams' entry.  I  work  in  a  room.  I  should  think  it  was  a  half  a  mile  from  the  entrance 
to  where  I  work  My  room  is  about  twenty  yards  from  Williams'  entry.  I  commenced 
to  work  there  in  May  last,  and  have  worked  .there  continuously  as  a  miner  since.  I 
worked  there  yesterday.  I  have  worked  across  the  entry  in  another  room  not  quite  as 
far  in  as  the  one  I  work  in  now.  I  have  not  heard  any  complaint  made  to  Mr.  Wick 
about  the  air.  The  air  is  not  very  good.  There  Lb  difficulty  in  breathing  it.  I  dig  three 
tons  per  day.  It  is  not  a  very  good  day's  work.  We  ought  to  dig  about  four  and  a  half 
tons  each  man.  The  coal  is  about  four  and  a  half  or  five  feet  thick.  It  has  a  bone  in 
the  center  of  it.  I  have  averaged  about  a  ton  a  day  since  I  commenced.  The  air  in  the 
second  room  was  the  same.  I  discovered  that  the  air  was  bad  by  the  lamp.  I  nse  a 
common  mining  lamp.  The  lamp  burnt  dim.  I  never  made  any  complaint  to  the  bank 
boss  at  the  time.  Richard  Perkins  is  the  bank  boss.  I  see  him  nearly  every  day.  I 
worked  there  yesterday.  I  did  not  make  any  complaint  to  Mr.  Roy.  I  made  no  com- 
plaint in  writing.  There  has  been  change  in  the  air  since  I  commenced  working  there. 
It  commenced  to  get  better  the  first  of  last  week.  It  has  not  been  any  better  since. 
Dnring  the  last  of  last  week  it  ceased  to  get  better.  It  was  in  a  better  condition  last 
week  than  before.  I  know  that  there  have  been  improvements  made.  I  have  not  seen 
that  fire  arrangement  for  six  or  seven  years.  I  have  not  made  any  effort  to  go  up  or 
down  that  ladder  in  the  second  shaft. 

Bif  the  Court, — I  mean  it  would  be  impossible  to  go  up  it  if  the  first  shaft  were  closed, 
hut  it  might  be  possible  to  go  up  it  now. 

Be  direct, — If  both  shafts  were  open,  and  the  fire  should  go  out,  there  would  be  no 
ventilation.  The  ventilation  was  improved  the  first  of  last  week.  The  means  used  was 
by  changing  doors. 

Se-^sroM-examxnaiion, — I  have  been  a  coal  miner  since  I  was  sixteen  years  of  age.  With 
all  the  phins  used  for  ventilation  in  operation  in  some  of  the  far  rooms  the  air  will  be 
had  unless  means  are  taken  to  drive  air  to  it.  I  do  not  know  that  it  is  the  custom  for 
miners  to  bring  the  attention  of  the  boss  to  it.  Of  course  the  miner  is  the  first  to  know 
of  the  bad  condition  of  the  air,  and  he  would  probably  complain  of  it.  The  bank  can 
be  ventilated  so  that  the  air  will  be  good.  There  are  other  rooms  more  remote  than 
mine. 

John  Morgan,  being  first  duly  sworn  on  the  part  of  the  State,  testified 

in  substance  as  follows : 

s 
I  live  in  Weathersfield.    I  am  a  miner ;  have  been  a  miner  since  I  was  thirteen  ye  r 

of  age.  I  commenced  working  in  this  mine  in  the  latter  part  of  June.  I  work  in  James 
Packard's  entry.  We  get  the  first  air  that  comes  to  the  bank.  I  worked  there  yester- 
day. The  air  was  "dogy"  yesterday.  There  has  been  considerable  improvement  in  the 
air;  it  commenced  seven  or  nine  days  ago.  The  air  yesterday  was  considerably  duller  ; 
it  was  not  good,  but  what  the  miners  term  middling.    I  could  work  in  it  without  any 


28 

difficulty  from  breathing.  I  was  only  in  my  own  place.  I  do  not  know  how  many  men 
are  emi>1oyed,  bnt  I  supjiose  about  a  hundred.  I  did  not  see  any  measurements  made 
yesterday.  I  should  think  it  was  about  seven  hundred  yards  from  one  opening  to  the 
other.  I  bavo  never  seen  the  second  shaft;  I  do  not  know  how  it  is  constructed.  In 
case  the  first  sbaft  shauld  fall  in  or  get  on  firo,  I  consider  it  would  be  impossible  to  get 
out — under  Home  circumstances  it  could  be  done  ;  sometimes  there  would  be  no  draft  of 
air,  and  it  would  be  a  long  time  before  they  could  get  out.  If  the  ventilation  should 
entirely  cense,  the  fire  might  be  put  out;  the  men  might  possibly  |^et  out  and  possibly 
not.    The  ladder  was  put  down  yesterday. 

Cross-examination. — The  ladder  was  completed  yesterday ;  it  is  an  iron  ladder.  I  know 
that  you  could  not  get  through  fire  to  get  out.  I  know  there  is  no  means  of  getting 
around  the  fire,  only  by  hearsay.  The  fire  was  put  out  a  part  of  the  day  yesterday,  to 
put  in  the  ladder. 

He-dlrccL—ThQ  air  was  bad  all  day  yesterday. 

Andrew  Roy  was  recalled  on  part  of  the  State  to  show  and  explain  the 
manner  of  using  the  anemometer,  showing  the  instrument,  and  testified: 

This  is  an  anemometer,  the  latest  and  best  instrument  of  the  kind,  used  by  the  best 
mining  engineers  for  measuring  the  volume  of  air.  For  every  revolution  of  the  index 
hand  one  hundred  feet  of  air  passes. 

Thomas  Gwynn,  being  first  duly  sworn  on  the  part  of  the  State,  testi- 
fied, in  substance,  as  follows  : 

I  am  a  coal  digger ;  I  have  been  one  for  fifty  years.  I  work  in  the  Weathersfield  Sh*ft. 
I  have  worked  there  about  two  months  this  last  time.  I  work  in  the  part  called  the 
John  P.  Williams*  entry.  It  is  the  second  entry  from  where  the  air  comes  in.  The  ftir 
should  be  as  good  there  as  anywhere  in  the  bank.  I  was  working  there  yesterday.  I 
did  not  find  any  difi'erence  in  the  air  yesterday  from  the  doy  before.  The  air  is  better 
there  now  than  it  was  when  Roy  was  there  before.  I  work  in  the  windway.  The  air 
in  the  bank  yesterday  was  not  what  it  ought  to  be,  but  I  could  get  along  where  I  was. 
I  worked  yesterday  from  7  in  the  morning  until  4  in  the  afternoon.  I  did  not  see  any 
difference  in  the  air  yesterday  where  I  was  working.  I  did  not  know  that  the  fire  was 
out  yesterday.  I  saw  no  difference  in  the  air.  I  do  not  know  whether  I  ever  saw  the 
furnace.    I  know  nothing  about  the  ladder. 

William  Leyshon,  being  first  duly  sworn,  on  the  part  of  the  State  tes- 
tified in  substance  as  follows  : 

I  am  a  coal-miner.  I  have  worked  in  this  bank  since  last  fall.  I  worked  inside  yes- 
terday. The  ladder  was  put  in  yesterday.  It  is  a  wire  rope,  with  iron  rungs.  It  is  fas- 
tened at  the  top  and  bottom.  Any  one  can  walk  up  it.  The  furnace  is  built  with  an 
arch.  It  is  not  all  arched  over.  When  I  was  there  a  man  could  not  get  to  the  ladder 
when  the  fire  was  in.  It  takes,  I  suppose,  about  four  hundred  to  five  bundled  pounds 
of  coal  on  it  to  keep  the  draft  up.  I  do  not  say  a  man  can  not  get  out  the  shaft,  bnt 
there  are  plenty  of  men  that  can  not  get  up  there.  It  is  one  hundred  and  seven  feet 
high.  There  are  about  one  hundred  men  in  the  bank.  I  should  think  it  would  take 
three  minutes  to  get  out.  The  ladder  is  strong  enough  to  hold  all  the  men  if  they  oonld 
get  on  to  it.  It  is  fast  to  a  log — in  the  center,  at  the  top — about  seven  inches  in  diame- 
ter.   There  was  Michael  Finn  went  down  it.    I  was  in  the  bank  yesterday.    The  ail 
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was  about  the  same  as  usual.  It  is  not  very  good  usually.  I  think  that  there  ought  to 
be  more  th«^re.  I  was  iu  the  first  entry  yesterday.  The  air  would  be  the  best  there  of 
anywhere.  The  air  there  was  middliDg — about  half  and  half.  I  was  probably  one  hun- 
dred yards  from  the  entry  yesterday.  I  thiuk  that  Lewis  is  iu  the  farthest  place  in  the 
bank.  There  is  no  man  can  go  near  the  second  shaft  in  the  winter  for  the  water  that 
goes  down  it. 

Cro88-exa'Hination. — The  ladder  was  not  there  in  the  winter.  I  believe  I  could  get  up 
it  by  taking  a  rest.  I  do  not  consider  ir.  safe.  There  ought  to  be  some  place  to  rest.  I 
do  not  believe  I  could  climb  it  without  a  rest.  You  can  not  get  to  the  ladder  without 
going  through  fire.  The  furnace  is  about  twenty  feet  from  the  shaft.  You  can  x^ass 
right  in  frout  of  the  tire  to  yot't>  the  ladder.  You  would  have  to  come  from  the 
furnace.  The  coal  is  put  in  at  the  fri>nt  of  the  furnace.  I  thiuk  one  could  push  through 
the  side  of  the  flue.  I  think  thai  oue  at  a  time  could  get  through  from  the  side  of  the 
flue  to  the  entry;  he  would  have  to  go  through  sideways.  There  is  some  dirt  thrown 
in  there.  The  entry  is  dug  out  considerably  beyond  that.  The  side  of  the  furnace  can 
be  cleaned  out. 

James  Parfit,  being  first  duly  sworn,  on  the  part  of  the  State,  testified 
in  substance  as  follows: 

I  am  a  miner  in  the  Weatherstield  Shaft,  and  have  bseu  for  nine  years.  I  worked 
there  yesterday.  I  worked  in  the  far  end.  It  is  pretty  near  in  the  face  of  the  main 
entry.  I  am  about  fifty  yards  from  the  main  entry.  Oue  man  works  with  me.  The  air 
was  a  little  dull  yesterday.  The  light  burued  a  little  dull.  It  was  a  little  better  last 
week.  It  was  worse  yestenlay  than  last  week..  The  air  yesterday  was  bad.  I  was  in 
the  bank  from  Sciven  in  the  morning  until  four  in  the  afternoon.  I  have  not  been  at  the 
second  oxieuing  for  three  years.    I  have  not  seen  the  furnace  for  three  years. 

Cro88'€xaminathti, — The  air  was  some  better  last  week  than  yesterday.  The  air  was 
bad  yesterday ;  do  not  know  the  cause  of  it.  I  had  no  ditliculty,  and  made  no  com- 
plaint about  it.  Eiias  Lewis  works  with  mo.  I  have  worked  there  nine  or  ten  years — 
ever  since  the  bank  worked.  The  air  is  a  great  deal  better  than  it  has  been  at  any  time 
before.  It  was  not  as  good  yesterday.  I  did  not  know  that  the  furnace  was  stopped 
yesterday. 

Redirect. — ^The  air  was  the  worst  about  ten  o'clock.  It  was  about  the  same  when  we 
quit.    I  do  not  know  what  time  the  furnace  was  stopped. 

John  W.  Evans,  being  first  duly  sworn,  testified  in  substance  as  fol- 
lows, on  the  part  of  the  State  : 

I  am  a  miner  in  the  Weathersfleld  Shaft.  I  have  been  there  nine  or  ten  years.  I 
work  in  Maddock's  entry.  The  air  vras  not  very  good  or  very  bad  yesterday.  It  has 
been  very  bad  before.  It  was  worse  three  weeks  ago  than  since.  They  have  been  fixing 
the  doors  and  stopping  up  the  crevices.  It  was  soon  after  Mr.  Roy  was  there.  I  never 
was  at  the  bottom  of  the  shaft.  I  have  been  up  as  far  as  the  flue.  I  have  not  been 
there  for  Ave  or  six  years.  There  are  several  that  work  farther  than  I  have.  I  was  oniy 
where  I  worked  yesterday. 

Cross-examination. — I  think  Mr.-^Wick  commenced  working  the  bank  aboat  the  15Ch  '* 
16th  of  July  last.    Soon  after  that  the  air  began  to  get  better.    Mr.  Perkins  is  the  |p 
boss.    The  air  is  better  some  days  than  others.    It  is  always  better  some  A^" 
others  in  every  bank.    I  made  no  complaint  about  it.    I  heard  them  lay  yf 


30 

were  going  to  stop  the  fhmace.  I  work  in  what  is  called  the  Tod  coal.  I  commenoed 
there  when  Mr.  Wick  commenced.  When  I  commenced  I  conld  not  go  up  where  I 
work  half  the  time  for  bad  air. 

John  E.  Davis,  being  first  duly  sworn,  on  the  part  of  the  State,  testified 
in  substance  as  follows : 

I  am  a  miner  in  the  Weathersfleld  bank ;  work  near  the  far  end  of  the  bank,  alMmt 
twenty-five  yards  from  the  main  entry.  There  are  some  that  work  farther  away  than  I 
do.  My  boy  works  with  me.  Yesterday,  the  air  was  not  very  bad  nntil  about  dinner 
time ;  then  it  was  worse ;  about  one  o'clock  the  lamp  would  not  bum  very  well ;  from 
one  until  four  it  was  bad.  The  lamp  did  not  bum  very  good  after  one  o'clock.  Before 
one  o'clock  it  bn^it  very  good.  The  improvements  commenced  soon  after  Mr.  Wiok 
took  the  bank,  about  nine  or  ten  days  ago.  I  never  was  at  the  bottom  of  the  second 
shaft ;  have  not  seen  the  ladder  since  it  was  put  down. 

CroM-examined. — ^About  one  o'clock  the  air  got  bad.  I  worked  until  after  four  in  the 
afternoon.  I  did  not  know  at  what  time  the  fire  was  out.  That  would  stop  the  circu- 
lation. 

Plaintifif  rested  thus  far  on  the  issues. 

Richard  Perkins,  being  first  duly  sworn,  on  the  part  of  the  defense, 
testified  in  substance  as  follows : 

I  am  the  inside  boss  at  the  Weathersfield  bank.  I  commenced  a  year  ago  last  Febru- 
ary. I  continued  right  along  after  Mr.  Wick  took  possession.  I  worked  there  before 
for  the  Liberty  Coal  Company.  Since  Mr.  Wick  came  there,  Mr.  Roy  came  in  and  found 
fault  with  the  air.  Before  this  there  were  complaints  made  by  the  men — some  of  them. 
After  Roy  came  there,  I  went  away  back  to  the  big  shaft,  and  wherever  I  found  any 
obstacles  I  cut  them  away,  and  it  acted  first-rate  for  ventilation,  and  I  have  continued  It 
right  along  since  then.  Mr.  Wick  told  mo  to  do  the  best  I  conld  for  the  circulation.  I 
put  in  the  ladder.  The  fire  wonld  have  to  be  put  out  to  get  to  the  ladder.  I  could  fix 
it  in  a  couple  of  hours,  so  that  one  could  get  to  the  ladder  without  going  through  the 
fire  ;  conld  now  go  over  the  furnace.  I  think  the  fire  is  al)ont  thirty  feet  from  the  shaft. 
We  drew  the  fire  yesterday,  when  we  put  in  the  ladder.  We  could  go  through  in  half 
an  hour  after  the  fire  was  drawn.  I  think,  in  case  of  necessity,  a  man  could  go  through 
there  in  fifteen  minutes  after  the  fire  was  drawn.  I  am  going  to  put  in  a  stage  to  rest 
on,  going  up  the  ladder.  To  do  this,  we  have  to  cut  holes  in  the  side  of  the  shaft,  and 
put  scantling  in,  and  then  put  plank  on. 

Cross  examined. — If  staging  were  put  in,  it  would  obstruct  the  ventilation  a  little.  I 
should  put  in  three-inch  scantling.  The  size  of  the  second  shaft,  I  think,  is  seven  feet 
by  five.  It  is  107  feet  in  depth.  One  could  go  over  the  top  of  the  fhimace  when  there 
was  no  fire  in  it ;  could  go  over  it  quicker  than  through  it,  after  the  fire  was  drawn. 
There  i  ^  about  two  feet  space  over  the  furnace.  There  is  no  other  way  to  get  through^ 
now.  I  have  worked  in  a  bank  all  my  life.  I  have  never  been  in  a  bank  when  an  acci- 
dent occurred.  If  the  roof  should  fall  in,  I  think  a  man  could  get  out  by  putting  out 
the  fire.  It  would  not  take  more  than  fifteen  minutes.  There  would  be  no  draft  at  all 
if  the  other  shaft  were  closed.  I  do  not  know  whether  ^anybody  could  get  out  in  case 
the  other  shaft  got  on  fire ;  the  draft  would  then  come  down  the  small  one  and  up  the 
large  one.  The  men  used  to  make  complaints  about  the  bad  air ;  I  do  not  remember 
about  its  being  made  yesterday.    It  was  after  Mr.  Roy  came  there  that  these  improTe 
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moDts  were  made.    I  do  not  remember  of  there  being  any  complaints  about  bad  air  since 
Wick  come  in  there. 

Be-4irect, — ^There  is  a  tin  roof  on  the  honse  o\  er  the  main  shaft,  and  hose  attached  to 
the  pamp  to  pat  out  iire.  I  do  not  think  th  >  staging  in  the  second  shaft  wonld  be  any 
hindrance  to  ventilation. 

After  the  hearing  of  the  testimony,  Mr.  Wick  expressed  a  desire  to 
cause  any  further  improvements  to  be  made  which  I  should  deem  neces- 
sary, rather  than  have  the  Judge  decide  the  case.  Accordingly,  I  wrote 
the  following  memorandum,  and  sent  it  to  Mr.  Wick  : 

Office  of  th«  State  Inspector  of  Mines, 
Columbus,  O.,  August  22,  1877. 
Henry  K.  Wick,  Esq.,  Toungstown,  Ohio  : 

Dear  Sir — The  following  embrace  the  improvements  required  in  the  Weatbersfield 
shaft: 

1.  The  water  falling  in  the  air-shaft  to  be  led  by  a  ring  cut  around  the  shaft  into  a 
pipe,  and  discharged  at  the  bottom  of  the  shaft. 

2.  A  partition  to  be  placed  in  the  air-shaft,  from  top  to  bottom—the  Icwor  thirty  feet 
to  be  of  brick,  and  the  up-cast  compartment  to  be  at  least  twenty  feet  of  sectional  area 
at  the  smallest  point,  and  a  stalk  tweuty-iive  feet  high  to  be  placed  on  top  of  shaft. 

3.  A  new  furnace  to  be  built  at  the  bottom  of  the  air-shaft;  said  furnace  to  be  five 
and  a  half  feet  wide,  three  and  a  half  feet  above  the  bars,  two  feet  below  the  bars,  and 
thirty  feet  long ;  the  rear  end  to  reach  back  to  the  ux)*cast  compartment  of  the  air-shaft, 
and  the  present  furnace  taken  out. 

4.  All  air- ways  in  the  mine  to  have  a  sectional  area  of  at  least  twenty-five  feet  at 
the  narrowest  points,  and  no  miners  to  be  employed  ahead  of  any  air- way,  except  entry- 
men  and  the  workmen  breaking  oif  the  inmost  room ;  all  miners  now  workicg  ahead  of 
the  air,  otherwise  than  stated  above,  to  be  removed  until  the  air-ways  are  got  up. 

5.  A  thorough  overhauling  of  all  air-courses,  and  all  leakages  to  be  effectually  sealed 
np. 

6.  A  passage-way  to  the  foot  of  the  ladder,  without  having  to  pass  alongside  of  or 
over  the  furnace. 

7.  Work  on  the  above  improvements  to  be  commenced  on  Monday,  August  27,  and  to 
be  completed  on  Monday,  October  1, 1877. 

Yonrs,  very  truly, 

Andrew  Roy,  State  Inspector  of  Mines, 

The  ventilation  in  this  mine  was  forthwith  improved,  a  corps  of  day 
men  being  put  to  work  enlarging  air-ways,  building  stoppings,  and  stop- 
ping leakages  of  air  at  doors  and  stoppings,  but  the  partition  was  not 
put  in  the  shaft.  As  the  partition  was  likely  to  be  made  the  subject  of 
legal  inquiry,  the  mine  owners  deeming  its  use  unnecessary,  I  concluded  to 
have  the  judgment  of  the  courts  in  regard  to  the  meaning  of  the  statute 
before  insisting  further  against  this  mine. 

Last  year  a  tunnel,  nearly  a  mile  in  length,  was  cut  in  the  rock  under- 
lying the  coal,  into  the  mine  of  the  Brookfield  Coal  Company,  situate  in 
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Trumbull  county,  for  the  purpose  of  cutting  off  the  slope,  the  incline 
plane  leading  to  the  chutes,  shortening  the  hauling  roads  inside  and  out- 
side  of  the  mine,  and  discharging  the  water  by  gravitation.  A  descrip- 
tion of  this  tunnel,  and  its  advantages  to  the  mine,  were  given  in  my 
last  aiinual  report.  At  the  interior  end  of  the  tunnel,  where  it  went 
through  on  the  coal,  a  double  parting  was  made,  at  which  point  the 
trains  from  the  mine  workings  were  made  up  be  to  hauled  through  the 
tunnel  to  the  chutes  outside. 

On  the  5th  of  July  of  the  present  year,  the  horses  used  for  hauling  the 
coal  through  the  tunnel  were  taken  off,  and  a.  mine  locomotive  six  feet 
high,  weighing  nine  hundred  pounds,  with  six  by  ten  cylinders,  was  sub- 
stituted. Two  trap-doors  were  erected  in  the  tunnel,  one  near  each  end, 
in  order  that  while  one  door  would  be  open  to  allow  the  engine  and  cars 
to  pass  to  and  fro,  the  other  would  be  shut,  and  thus  prevent  the  smoke 
and  gases  made  by  the  engine  from  passing  into  the  workings  where  the 
miners  were  employed  digging  and  loading  the  coal;  but  no  provision 
whatever  was  made  for  carrying  away  the  smoke  and  gases  in  the  tunnel 
itself.  The  mine  locomotive,  which  was  used  all  day  on  the  5th  of  July, 
filled  the  tunnel  with  smoke  and  carbonic  acid  gas  to  such  an  extent 
that  towards  evening  the  lights  went  out  even  when  moved  with  caution, 
and  the  engineer  and  brakeman  were  well-nigh  overcome  from  the  effects 
of  the  poisoned  atmosphere.  Next  day  an  effort  was  made  to  use  coke  as 
fuel,  but  steam  could  not  be  kept  up,  and  the  locomotive  was  withdrawn 
and  the  hauling  horses  put  in  the  tunnel.  On  the  11th,  anthracite  coal 
was  tried,  and  four  trips  were  made  in  the  forenoon  of  that  day.  The 
fire-box  of  the  locomotive,  constructed  for  the  use  of  bituminous  coal, 
burned  anthracite  very  imperfectly,  resulting  in  the  formation  of  an  un- 
usual amount  of  carbonic  oxide,  this  gas  being  very  much  more  dele- 
terious than  the  carbonic  acid. 

On  the  third  trip  the  trapper  boy — a  lad  sixteen  years  of  age,  who  was 
attending  the  interior  door — left  his  work  and  went  home,  his  father,  in 
the  morning,  having  charged  him  to  leave  the  tunnel  as  soon  as  he  be- 
gan to  feel  any  bad  effects  of  the  gas. 

The  engineer,  on  coming  out  with  the  third  trip,  rejwrted  to  the  mine 
boss,  Mr.  John  Jones,  that  the  trapper  had  left  his  door,  and  that  the 
gases  from  the  mine  locomotive  were  becoming  very  strong. 

Mr.  Jones  then  went  into  the  tunnel  to  attend  the  door  himself,  with 
the  purpose  of  making  one  more  trip,  and  if  he  found  the  gases  too 
strong,  he  intended  taking  out  the  engine  and  again  substituting  horses. 

As  the  engineer  passed  the  door  on  the  ingoing  fourth  trip,  he  saw 
Jones  in  attendance ;  but,  on  coming  out,  Jones  was  not  seen,  and  the 
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engineer,  supposing  the  boss  had  gone  out  in  advance  of  the  train,  did 
not  stop.  On  coming  outside,  however,  Jones  was,  not  there,  and  the 
brakeman,  who  was  on  the  rear  end  of  the  train  when  it  started  out, 
Was  also  missing,  and  the  engineer  himself  was  scarcely  able  to  stand  up. 

The  engineer  immediately  gave  the  alarm,  and  two  miners,  William 
Roberts  and  Miles  Davis,  got  their  lamps  and  rushed  through  the  tunnel 
in  search  of  the  missing  brakeman  and  boss.  Before  these  men  had 
gone  one  thousand  yards  in  the  tunnel,  Davis  fell,  overcome  with  the 
gas.  Roberts  raised  Davis  on  his  back,  and  carried  him  forward  for 
nearly  one  hundred  yards,  when,  becoming  weak  and  faint,  he  laid  him 
down  and  went  forward  alone.  Roberts,  unwilling  to  leave  Davis  behind, 
after  advancing  one  hundred  feet  or  so  alone,  returned  for  Davis,  and 
again  tried  to  raise  and  carry  him,  but  he  was  too  weak,  and  was  forced 
to  abandon  his  dying  comrade.  Roberts  passed  both  the  brakeman  and 
the  mine  boss,  who  were  stretched  full  length  on  the  floor  of  the  tunnel, 
but  could  offer  them  no  assistance.  He  continued  forward,  hoping  to 
reach  the  hauling  roads  beyond  the  double  parting,  where  the  driver 
boys  of  the  mine  were  at  work  hauling  coal,  but  had  not  passed  Jones 
many  yards  when  he  also  fell,  overcome  by  the  poisoned  atmosphere  of 
the  tunnel. 

Meantime,  some  of  the  driver  boys  at  the  double  parting,  inside  of  the 
tnnnel,  saw  Roberts  fall ;  and,  feeling  the  noxious  influence  of  the  spread- 
ing gas  upon  their  own  lungs,  one  of  their  number  ran  back  to  the  near- 
est working  places  of  the  miners,  and  told  the  workmen  that  men  were 
falling  in  the  tunnel  from  the  eflects  of  the  gases  of  the  mine  locomotive. 

Three  of  the  miners — Thomas  E.  Thomas,  Samuel  Jones,  and  Evan  J. 
Evans — immediately  ran  out  to  the  double  parting,  thence  into  the  tun- 
nel, and,  coming  upon  Roberts,  lifted  and  carried  him  back  into  the  mine, 
beyond  the  influence  of  the  poisoned  atmosphere.  Soon  after  reaching 
the  fresh  air  Roberts  became  sensible. 

The  three  miners  again  went  back  into  the  tunnel,  taking  an  empty 
car  with  them.  They  found  Jones,  the  boss,  at  the  trap-door,  and,  lifting 
him  into  the  car,  brought  him  back  into  the  fresh  air,  but  he  was  dead. 
Miles  Davis  was  next  recovered.  He  was  still  alive,  but  died  in  half  an  hour. 

The  tunnel  was  now  clear  of  both  the  dead  and  dying ;  but  the  rescuing 
miners  were  not  aware  of  the  fact,  and  they  again  went  into  the  tunnel 
in  search  of  other  comrades,  taking  the  empty  car  along.  They  passed 
through  the  tnnnel,  coming  out  to  day  without  encountering  any  other 
victims  of  the  deadly  gases,  and,  fortunately,  without  any  of  the  party 
falling  by  the  way,  the  grade  of  the  tunnel,  which  dipped  one  foot  in  ev- 
ery fifty,  facilitating  their  passage  through  to  day. 
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As  soon  as  the  alarm  spread  through  the  mine  that  men  were  falling 
in  the  tunnel,  one  of  the  driver  boys  made  his  way  out  of  the  mine  by 
the  old  slope,  and  mounting  his  mule,  rode  over  to  the  Cleveland  Shaft, 
an  adjoining  mine  one  and  one-half  miles  west  of  the  Brookfield  Miney 
and  implored  the  miners  to  come  to  the  Brookfield  Mine  with  all  possilde 
dispatch,  for  men  were  falling  and  dying  in  the  tunnel.  The  mine  boat 
of  the  Cleveland  Shaft,  Mr.  William  Meredith,  hitched  up  a  team,  and 
with  a  wagon  load  of  miners  rushed  over  to  the  Brookfield  tunnel.  The 
Cleveland  Shaft  miners  arrived  about  half-past  twelve  or  one  o'clock,  by 
which  time  the  tunnel  had  been  cleared  and  the  passage  made  through 
it  by  tbe  three  miners,  Thomas,  Jones,  and  Evans.  This  fact  the  Cleve- 
land Shaft  miners  did  not  know,  and  they  had  no  sooner  reached  the 
tunnel  mouth  than  three  of  the  number  rushed  inside,  four  others  fdl- 
lowing  with  an  empty  car.  One  of  the  three  waited  for  the  car  to  come 
up,  but  the  other  two,  David  Jenkings  and  Richard  Jones,  moved 
forward  alone,  and  afler  advancing  about  one  thousand  yards,  fell  and 
died.  The  second  party,  with  the  empty  car,  only  advanced  about  seven 
or  eight  yards,  when,  some  of  the  older  men  complaining  of  weakness, 
all  jumped  in  the  car  and  let  it  run  back  to  the  tunnel  mouth. 

Meantime,  news  of  the  disaster  had  reached  the  Applegate  Mine,  situ- 
ated one  and  one-half  miles  south-west  of  the  tunnel  mouth,  and  while 
David  Jenkings  and  Richard  Jones  were  still  in  the  tunnel,  a  rescuing 
party  of  miners  from  the  Applegate  Mine  arrived.  A  corps  of  volun* 
teers  from  this  mine  went  in  to  rescue  Jenkings  and  Jones,  and  two  of 
the  party,  John  Barter  and  John  Young,  fell  and  died.  A  number  of 
others  fell,  but  were  rescued  and  recovered.  The  miners  who  sought  to 
rescue  their  fellows  in  the  tunnel  displayed  a  courage  and  disregard  of 
self  never  surpassed  on  any  battle-field.  No  sooner  was  one  party 
stricken  down  by  the  deadly  gases  than  others  were  ready  and  eager  to 
attempt  their  rescue.  Even  when  all  were  got  out,  both  those  who  were 
dead  and  those  who  were  stricken  down  senseless,  men  were  eager  to  go 
in  the  tunnel  to  search  for  comrades  who  might  possibly  be  inside  still. 

I  was  in  the  Leetonia  mining  district  when  this  accident  took  place, 
and  did  not  hear  of  its  occurrence  until  four  o'clock  the  following  even- 
ing. The  Brookfield  Coal  Company  telegraphed  me  at  Columbus  on  the 
morning  after  the  accident,  and  learning  I  was  at  Leetonia,  dispatched 
for  me  there  also.  The  dispatch  reached  me  too  late  for  the  train,  and 
on  arriving  at  the  mines  at  noon  on  the  13th,  I  learned  that  the  coro- 
ner's inquest  had  been  held,  and  the  jury  adjourned  on  the  12th.  Desi- 
rous of  having  all  the  facts  brought  to  light,  I  addressed  the  coroner  of 
the  county  the  following  letter,  requesting  a  reopening  of  the  inquest : 
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Brookfield  Slops,  Omo,  July  13, 1877. 
CORONXR  EWALT,  R&wland,  Ohio  : 

Drar  Sir  :    I  regret  exceedingly  that  after  viewing  the  bodies  the  inquest  was  not 
adjourned  until  after  xnj  arrival,  in  the  case  of  the  lat«  Brookfield  Slope  catastrophe. 
If  it  can  be  done,  I  desire  to  have  the  Jnry  meet  again,  and  the  inqaest  reopened. 
Please  address  ■  e  at  Colnmbus,  Ohio,  as  to  whether  this  will  be  done. 

Very  truly,  etc., 

A^DRilw  Rot,  State  Mine  Inepedor. 

The  following  is  the  coroner's  reply : 

HoWLAND,  July  18, 1877. 
Mr.  Andrew  Rot,  Inepecter  of  Mines : 

Drar  Sir  :  I  did  not  receive  your  note  of  the  13th  until  yesterday,  the  17th.  I  then 
had  my  report  all  made  out.  I  went  to  Warren  to-day  and  consulted  with  the  Auditor 
and  Prosecutor,  and  have  come  to  the  conclusion  not  to  call  the  jury  together  again,  as 
I  can  not  see  as  there  is  any  thing  can  be  obtained  by  it  that  we  have  not  already  got. 
Am  sorry  that  you  did  not  telegraph  when  you  got  the  word,  as  I  should  have  been  very 
glad  to  have  had  your  experience  in  the  investigation  of  the  matter. 

Tours  truly,  in  haste, 

Z.  T.  EwALT,  Coroner  ef  TrunCbuXl  County ,  Ohio. 


HowLAND,  July  18,  1877. 
Akdrsw  Rot,  Inspector  of  Mines : 

Sir  :  I  certify  the  following  papers  to  be  a  true  copy  of  the  proceedings  had  by  me 
on  the  dead  bodies  of  John  Jones,  and  others,  in  the  late  Brookfield  disaster,  of  which 
proceedings  I  have  returned  to  the  Clerk  of  the  Court  of  Common  Pleas : 

Coroner's  fees |34  60 

Jury    12  00 

Witnesses   8  25 

Constable 4  75 

Notifying  coroner 2  00 

$61  60 
Given  under  my  hand  and  seal,  this  18th  July,  A.D.  1877. 

Z.  T.  EwALT,  Coroner. 

The  State  of  OhiOt  Brookfield  Toumship,  Trumbull  County^  ss. 

An  inquest  by  the  undersigned  Jury,  duly  impaneled  and  sworn,  was  heM  on  the  12th 
day  of  July,  in  the  year  A.  D.  1877,  in  the  schoel-honse  in  south-east  part  of  said  town- 
ship, over  the  dead  bodies  of  John  Jones  2d,  Miles  Davis,  Robert  R.  Williams,  Richard 
Jones,  David  Jenkings,  John  Barter,  John  Young,  who  were  supposed  to  have  come  to 
their  death  by  violence.    The  undersigned,  Z.  T.  Ewalt,  coroner  of  said  county. 

The  following  is  the  testimony  of  the  witnesses  then  and  there  examined  before  said 
coroner  and  Jury,  and  which  was  then  and  there  reduced  to  writing  in  pursuance  of  the 
statute  in  such  case  made  and  provided: 

TBSTIMOirr  of  THOMAS  B.  THOMAS. 

Thomas  E.  Thomas,  being  duly  sworn,  says :  I  reside  in  Brookfield  township.  I  am 
•  miner.    I  went  into  the  tunnel  and  learned  that  there  was  something  the  matter ;  went 
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to  the  doable  postern,  went  to  the  door  with  Mr.  Mazey ;  saw  Mr.  JoDes,  he  had  £dl6n 
head-down  in  the  ditch.  Mazey  got  hold  of  him  first ;  I  then  took  hold  of  him,  and  we 
put  him  in  the  car,  and  pushed  it  to  the  bottom  of  slope.  I  did  not  go  to  end  of  tonnel 
any  more ;  think  it  was  about  11  A.  M. 

TK8TIM0NT  OF  ALFRED  LANDI8. 

Alfred  Landis,  being  duly  sworn,  says  he  is  a  resident  of  Brookfield  township  at 
present  time — his  home  is  in  Harrisbiirg,  Pa.  I  am  an  engineer  on  the  shifter  at  the 
Brookfield  tunnel.  John  Evans  and  I  went  into  tunnel  at  about  ten  minutes  of  eleven 
o'clock.  1  was  about  150  or  200  yards  in  the  tunnel,  and  told  John  to  tell  Jones  that  I 
could  not  stand  it  any  longer,  and  tell  him  at  the  door  in  passing.  Jones  was  trapping ; 
said  we  shoald  wait  till  we  came  back  and  I  will  tell  him.  In  passing  the  door  I  saw 
Jones  sfauding  on  the  right  hand  of  door  with  his  lamp  on  his  head ;  went  on  into  the 
double,  took  hold  of  our  train — the  door  is  about  150  or  175  yards  from  the  parting — 
came  on  this  very  train  out  of  the  tunnel ;  went  very  slow,  waiting  for  Jones;  passed 
on  down ;  did  not  see  Jones  or  his  light ;  my  light  had  gone  out ;  missed  Jack  about 
100  yards  from  door ;  kept  on  going  nntil  I  got  outside ;  looked  for  Jack,  expected  he 
would  be  on  hind  part  of  train,  was  not  there.  I  raised  the  alarm  that  Jones  and  Jack 
had  fell  iu  .the  tunnel.  Miles  Davis,  U.  Boberts,  Charles  Bobbins  went  in.  It  was  aboat 
fifteen  miuutes  after  eleven  when  we  started  in;  did  not  see  Davis  until  evening,  he 
was  dead ;  wanted  to  go  in  right  away,  but  they  would  not  let  me  go.  I  did  go  in  about 
three  o'clock.  The  cause  of  the  trouble  was  sulphur,  it  was  in  a  vapor  in  the  tunnel — 
Friday  of  last  week  run  a  whole  day ;  the  smoke  was  bad  then.  Jack  gave  out  about 
four  o'clock  P.  M.  Myself  and  William  Boberts  took  his  place.  Much  of  the  cause  was 
from  the  vapor  rising  from  the  coal  used  as  fuel  for  the  engine ;  think  the  tunnel  had 
not  drafb  enough ;  was  using  the  anthracite  coal  by  the  order  of  Jones,  the  superintend- 
ent of  the  mine ;  had  used  coke,  but  could  not  keep  up  steam  with  it.  Jones  asked  me 
if  I  ever  knew  of  the  burning  of  hard  coal  in  shifters  used  in  the  mines.  I  told  him  I 
did ;  have  been  in  mines  and  saw  it  used ;  think  t^e  accident  was  caused  on  account  of 
there  not  being  a  sufficient  draft  m  the  tunnel ;  have  run  engine  for  four  years. 

TESTIMONY  OF  WILLIAM  REDFOED. 

William  Bedford,  being  duly  sworn,  says  he  lives  in  Brookfield  township ;  is  a  miner 
by  occupation.  A  boy  came  and  told  us  that  there  were  men  falling  in  the  tunnel.  Went 
out,  saw  William  Boberts,  been  taken  out,  laid  on  side  of  tunnel  in  the  inside  of  the 
mine ;  saw  Daniel  Davis  taken  from  the  same  place  in  the  tnnuel ;  saw  John  Evans  afber 
he  was  brought  out  of  the  tunnel ;  saw  William  Williams  brought  out.  Four  of  us  then 
took  a  car  and  went  into  the  tunnel,  aud  thought  to  pick  up  other i  that  might  have 
fallen.  There  were  four  other  men  followed  us ;  saw  Bobert  Williams  about  half  way 
from  the  parting  to  the  outside ;  he  was  lying  on  his  back,  dead ;  took  him  into  the  car, 
went  on  about  150  yards,  saw  the  engineer  lying  down,  put  him  into  the  car — think  it 
was  about  ten  o'clock  A.  M. ;  came  to  Evan  Hopkins,  and  he  came  out  in  same  car ;  came 
through  to  the  outside  of  tunnel ;  have  been  very  sick — are  not  usually  troubled  with 
those  gases  in  the  mines. 

TSSTlMOinr  OF  JOSEPH  J0NB8. 

Joseph  Jones,  being  duly  sworn,  says :    I  live  in  Brookfield  township,  am  a  miner  by 

occupation.    A  little  boy  came  and  told  that  Jones  and  William  Boberts  were  killed  in 

.  the  tunnel.    Then  we  went  in,  met  cars  coming  out  with  men  in  them ;  think  Jones  WM 
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in  one  of  the  carSy  dead ;  then  went  throngh  from  the  inside  of  the  mine,  through  the 
tnnnel,  to  'he  oatside ;  was  about  twenty  minutes  going  through ;  felt  good ;  came  out, 
think  it  was,  1.30  P.  M.  The  men  did  not  push  the  car.  Reymon  was  ahead  of  the  car, 
about  half  way  out  of  the  tunnel  he  fell  into  the  car. 

TESTIMONT  OF  JOHN  RETMOJf. 

Jo^n  Reyman,  sworn.  Reside  in  Brookfield ;  am  a  miner  by  occupation ;  work  in 
the  Brookfield  bank.  Was  at  my  work ;  saw  a  boy  coming  out ;  said  he  wanted  help^ 
that  Wm.  Roberts  had  dropped  dead  in  the  tunnel.  I  went  to  the  tunnel ;  met  Wm. 
Roberts  carried  by  some  persons ;  think  it  was  about  fifteen  minutes  to  eleven  o'clock. 
I  took  hold  and  helped  to  carry  him  into  the  works,  to  a  place  where  there  was  a  little 
fresh  air.  Hardly  knew  whether  he  was  dead  or  alive.  Worked  with  him  for  five  or 
eight  minutes.  Heard  another  call  from  the  tunnel  for  help;  went  back  to  the  tunnel ; 
passed  a  car  with  Mr.  Jones  in  it.  He  lay  flat  in  the  ca(r ;  think  he  was  dead ;  were  some 
sitting  in  the  ear;  could  not  tell  who.  Came  towards  the  outside;  met  some  men 
carrying  Miles  Davis;  helped  to  carry  Mr.  Davis  to  the  inside  of  the  tunnel,  where  he 
could  have  fresh  air.    Came  through  the  tunnel  to  the  outside. 


TESTIMONY  OF  J.  E.   STEWART,  M.D. 

J.  £.  Stewart,  sworn.  Think  it  was  about  two  o*clock ;  the  men  were  prostrated  from 
breathing  air  destitute  of  oxygen,  and  think  that  was  the  cause  of  the  death  of  John 
Jones,  Miles  Davis,  Robert  R.  Williams,  Richard  Jones,  David  Jenkings,  John  Barter, 
and  John  Young. 

TESTIMONY  OF  BENJAMIN  EDWARDS. 

Benjamin  Edwards,  sworn.  I  reside  in  Brookfield :  am  a  miner.  Boy  said  there  were 
three  or  four  men  in  the  tunnel.  I  went  to  the  tunnel ;  found  Wm.  Roberts  brought  out  to 
Jones'  entry.  Saw  Miles  Davis;  think  there  was  life  in  him  at  the  time,  11  A.M.  Went 
into  tunnel ;  saw  John  Evans,  and  William  Williams  laying  on  his  side.  Came  back  to 
Jones'  entry,  then  went  with  a  car  out  to  the  mouth  of  the  tunnel.  Found  Robert  Wil- 
liams ;  then  came  to  the  engineer ;  do  not  recollect  anything  after  for  quite  a  while 
Think  there  was  some  gas  in  the  bank ;  cannot  say  how  far  in  it  extendeil. 

TESTIMONY  OF  M.  J.  M'ELHANY,  M  D. 

M.  J.  McElhany,  sworn.  I  reside  in  Brookfield,  and  practice  medicine  there.  A  mes* 
eenger  came  for  me  a  few  minutes  before  12  M. ;  said  there  was  a  number  of  men  smoth- 
ering to  death  in  the  tnnnel,  and  for  me  to  come  to  John  Jones  2d  as  fast  as  possiblt^,  as 
he  was  afraid  he  would  be  dead  before  he  got  there.  Before  I  got  to  Jones,  met  a  boy 
on  the  mine ;  said  need  not  go  to  Jones,  he  was  dead,  but  go  to  the  slope.  I  found  men 
there  ready  to  conduct  me  into  the  mine.  When  I  got  to  the  bottom  of  the  slope,  there 
were  two  men  in  the  car ;  Danl.  Davis  was  in  that  car,  but  so  far  recovered  that  he  did 
not  want  any  medical  assistance — could  get  along  by  getting  to  the  fre  h  air.  Miles 
Davis  was  in  the  same  car,  dead — ^had  been  dead  twenty  or  thirty  minutes.  Went  fur- 
ther into  the  bank,  but  turned  back,  for  they  were  coming  with  some  of  the  men  in  a 
car.  They  were  Wm.  Roberts,  J.  L.  Evans,  with  some  others  that  did  not  want  any  as- 
aiatADce.  Gave  our  attention  to  Roberts  and  Evans ;  they  were  in  what  we  term  an 
asphyxia  state ;  they  were  both  insensible ;  they  rallied  in  the  course  of  an  hour.  Was 
called  to  the  tunnel  about  two  o'clock  P.M.  They  said  some  men  had  went  in  to  see  if 
her*  were  any  more  men  in  the  tunnel.    Six  men  were  carried  out  of  the  tunnel,  three 
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of  them  already  dead,  and  the  other  three  entirely  onconsoioos.  Remained  there  aboat 
one  hoar  and  a  half.  Have  not  had  any  experience  in  the  burning  of  hard  coal.  Do  not 
know  whose  orders  it  was  to  ase  anthracite  ceal.  I  tfiiuk  those  men  came  to  their  death 
from  the  effects  of  those  x>oisonoas  gases. 

TESTIMONY  OP  J.  E.  8TEWAET,  M.D. 

J.  £.  Stewart,  sworn.  Reside  in  Brooktield,  and  practice  medicine  there.  Was  called 
yesterday,  in  haste ;  that  an  accident  had  occurred  at  the  tunnel,  and  wished  me  to  go 
there  as  soon  as  possible.  Got  there ;  went  to  the  old  sIojh;,  then  went  down  into  the 
mine  tg  see  the  men.  At  the  foot  of  slope  found  D.  £.  Davis  so  comfortable  that  he  did 
not  need  immediate  attention.  Went  some  distance ;  met  another  car,  with  a  man  in  • 
prestrate  condition ;  went  on  still  further  into  the  mine ;  met  another  car,  containing  • 
man  who  was  considerably  prostiated.  Had  the  men  brought  out  of  the  mine,  where 
restoratives  could  be  more  readily  applied,  and  was  applied,  and  as  soon  as  the  men  were 
partially  restored,  they  were  carried  to  the  houses  and  cared  for.  Went  back  to  the  tun- 
nel; saw  six  men  brought  out,  three  of  them  already  dead,  and  the  other  three  in  a  Tery 
prostrate  condition. 

TESTIMONY  OF  E.  J.  EVANS. 

£van  J.  Evans  sworn,  says  he  resides  in  Brookfield,  is  a  miner  by  occupation ;  was 
lold  there  was  trouble  in  the  tunnel. 

Question.    How  far  did  this  gas  extend  into  the  mine  f 

Answer.  It  extended  to  the  door  of  the  entry.  When  I  am  walking,  the  distance  is 
about  two  hundred  yards  from  the  mouth  of  the  tunnel,  inside  the  opening  of  the  door, 
to  the  entry  where  I  work  ;  would  not  have  any  effect  to  lessen  or  increase  the  amount 
of  gaseous  vapors. 

We,  the  nndersigned  jurors,  impaneled  and  sworn  on  the  11th  day  of  July,  A.D.  1877, 
at  the  township  of  Brookfield,  county  of  Trumbull,  by  Z.  T.  £  wait,  coroner  of  said  county 
of  Trumbull,  to  inquire,  and  a  true  presentment  make,  in  what  manner  and  by  whom 
John  Jones  2d,  Miles  Davis,  Robert  R.  Williams,  Richanl  Jones,  David  Jenkings,  John 
Barter,  John  Young,  whose  bodies  wore  found  in  the  tunnel  leading  into  the  Brookfield 
Coal  Company's  mine,  after  liearing  the  evidence  and  examined  tbe  bodies,  w^  do  find 
that  the  deceased  came  to  their  death  by  aoxious  and  poisonous  gases,  generated  by 
burning  anthracite  coal  in  the  shifter  used  to  coal  from  the  inside  of  the  said  Brook- 
field Coal  Company's  mine. 

Henky  Hamilton, 

James  Dunkerby, 

£.  S.  Davis, 

Thomas  Roderick, 

His 

Daniel  -|-  Davis, 

mark. 

George  Stanfield. 
Given  under  my  hand  and  seal,  this  12th  day  of  July,  A.D.  1877. 

[seal.]  Z.  T.  £walt.  Coroner, 

A  few  days  after  the  occurrqpce  of  the  accident  the  Coal  Company  made 
proposals  to  the  widows  and  heirs-at-law  of  the  deceased,  which  were 
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accepted.  The  widows,  whose  husbands  wrought  in  adjoining  mines, 
were  treated  the  same  as  those  whose  husbands  belonged  to  the  mine 
where  the  accident  occurred.  The  Coal  Company  deserves  credit  for  the 
prompt  manner  with  which  the  present  wants  of  the  poor  widows  and 
orphan  children  were  relieved. 

The  accident  at  the  Brookfield  Mine  can  admit  of  no  possible  excuse; 
there  was  no  provision  whatever  made  lor  renewing  the  air  of  the  tunnel. 
I  visited  the  mine  a  few  months  before  the  completion  of  the  tunnel,  and 
a  few  weeks  after  it  was  finished.  On  my  last  visit  the  mine  boss,  Mr. 
John  Jones,  told  me  they  had  made  up  their  minds  not  to  put  in  a  loco- 
motive at  all,  as  the  timbers  of  the  tunnel  were  in  some  places  only  IJ 
inches  higher  than  the  locomotive,  and  that  if  it  were  to  go  off  the  track 
at  those  places  they  would  never  get  it  on  again.  At  this  time  the  air 
in  the  Evans  and  Hughes'  entries  was  bad,  owing  to  the  removal  of  part 
of  the  ventilative  powers  from  the  upcast  shaft;  and  Mr.  Jones  told  me 
they  would  sink  an  air-shaft  in  a  short  time,  and  promised  to  advise  with 
me  in  regard  to  its  best  location,  whether  the  locomotive  was  used  or  not. 

The  mine  started  up  again  on  the  Monday  following  the  accident,  the 
locomotive  being  thrown  aside  and  horses  employed  to  remove  the  coal 
through  the  tunnel.  Shortly  after  this,  I  learned  that  an  air-shaft  had 
been  located  near  the  mouth  of  the  tunnel,  to  be  thirty-six  feet  deep,  and 
that  on  its  completion  the  locomotive  would  be  again  used.  I  imme- 
diately visited  the  mine;  and,  learning  that  the  proposed  shaft  had  been 
let  by  contract,  and  was  about  to  be  started,  I  wrote  the  Coal  Company 
the  following  letter : 

Brookfield  8ix>pe,  August  18,  1877. 
Brookfield  Coal  Company,  Sharon,  Pa.: 

GiWTLEMEN — I  visited  tht  Brookfield  Slope  to-day  and  noted  the  location  of  an  air- 
shaft  (to  be  thirty-bix  feet  deep)  near  the  mouth  of  the  tnnnol,  with  the  object  of  using 
the  mine  locomotive  again.  This  shaft,  in  my  Judgment,  is  very  unwisely  locate<ly  and 
will  not  serve  the  pnrpose  in  view.  The  air-shaft  should  be  sunk  at  the  interior  of  the 
tunnel,  where  it  will  be  deeper,  and  be  on  higher  ground  b*th  outside  and  inside — im- 
portant considerations,  under  the  circumstances,  for  increasing  the  power  of  the  venti- 
lating iumace.  Yon  may  have  here  also  two  furnaces  to  this  air-shaft :  one  fronting  the 
mine  workings  and  the  other  the  tunnel  mouth,  and  thus  move  two  columns  of  air  at 
once.  Where  you  now  propose  sinking  you  can  not  move  five  thousand  feet  of  air  per 
minute  through  the  tunnel,  no  matter  what  kind  of  a  furnace  you  constructi  and  this 
amount  of  wind  is  not  sufficient  for  the  sanitary  requirements  of  the  tunnel  with  fbe 
mine  locomotive  at  work.  During  winter  weather,  also,  I  believe  the  ventilation  in  the 
shaft  will  sometimes  reverse  itself,  and  the  smoke  and  gases  Arom  the  furnace  instead  of 
going  np  the  shaft,  will  spread  through  the  tunnel. 

Since  the  completion  of  the  tunnel  the  working  places  of  the  miners  hftTSi  in  tt* 
ETsns  and  Hughes'  entries,  bees  poorly  ventilated,  owing  to  the  remor^  «f  liis  tw 


40 

atiug  power  from  the  upcast  shaft.  A  five  and  a  half  foot  faraaoe  shonld  be  bnilt  at  the 
bottom  of  this  shafb  to  heat  the  air  to  the  point  it  was  formerly  heated  when  the  pump- 
ing machinery  were  located  there.  This  should  have  been  done  long  ago,  or  another 
air  shaft  snnk  at  the  interior  of  the  mine  workings,  and  the  furnace  placed  there. 

My  main  object,  however,  in  writing  this  note  is  to  call  attention  to  the  necessity  of 
choosing  a  better  location  for  the  air-shaft  of  the  tunnel,  as  I  believe  that  the  present 
plan,  if  persisted  in,  will  result  in  loss  of  life  before  the  spring  of  next  year;  and  before 
you  proceed  further,  I  would  be  pleased  to  hear  from  you  on  this  subject.  Please  address 
me  at  Columbus. 

Very  truly,  Andrew  Rot. 

To  this  letter  no  reply  was  received,  and  work  was  commenced  on  the 
proposed  air-shaft,  with  the  object  of  placing  an  ordinary  sized  furnace 
at  the  bottom  of  the  pit,  and  of  erecting  a  stalk  on  top,  this  stalk  having 
a  diameter  of  only  three  and  a  half  feet.  To  have  moved  twenty-five 
thousand  cubic  feet  of  air  per  minute  through  this  stalk  would  have 
required  the  column  of  wind  to  travel  at  the  rate  of  twenty-eight  and 
one-third  miles  per  hour,  a  rate  of  speed  which  has  never  been  reached 
in  any  air-shaft  in  the  United  States,  or  in  the  world,  and  which  no  fur- 
nace-power, under  the  circumstances,  could  have  made  possible  of  attain- 
ment. When  all  the  conditions  were  considered,  I  became  satisfied,  after 
an  examination  of  facts,  that  not  more  than  four  thousand  cubic  feet  of 
air  per  minute  could  be  moved  through  the  tunnel  by  the  proposed  air- 
draft  and  furnace,  which,  as  this  gallery  had  an  average  sectional  area  of 
fifty  feet,  would  give  a  motion  to  the  air  of  only  eighty  feet  per  minutOi 
or  less  than  a  mile  per  hour.  The  Briar  Hill  coal  shows,  by  the  analyses 
made  by  the  State  Geological  Survey,  a  composition  of — 

Carbon 77.88  per  cent. 

Hydrogen 6.56        " 

Nitrogen 1.51        " 

Oxygen 10.57        " 

Sulphur 0.64        " 

Ash 2.84        " 

In  complete  combustion  the  coal  forms,  in  every  pound — 

Carbonic  acid 24.53  cubic  feet. 

Vaporof  water 11.80  " 

Unchanged  nitrogen 0.20  " 

Oxygen 1.14  '* 

Making  a  total  gaseous  product  of  37.65  cubic  feet.  Taking  the  carbonic 
acid  produced  by  combustion,  namely,  24.53  cubic  feet  per  pound,  as  the 
only  deleterious  gas  formed,  the  products  of  the  combustion  of  a  ton  of 
coal  would  be  the  formation  of  49,060  cubic  feet  of  carbonic  acid  gas. 
One-tenth  of  one  per  cent,  of  this  gas,  in  air,  according  to  the  chemists, 
produces  headache  and  depression  of  spirits,  while  one  per  cent,  is  quite 
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intolerable  for  even  a  few  minutes.  As  the  air  in  the  tunnel,  moving 
at  the  rate  of  eighty  feet  per  minute,  would  not  be  changed  in  less  than 
one  hour,  during  which  time  the  mine  locomotive  would  make  three 
round  trips,  depositing  three  thousand  cubic  feet  of  carbonic  acid  gas 
among  two  hundred  and  forty  thousand  cubic  feet  of  air,  the  carbonic 
acid  forming  one-eightieth  of  the  whole  volume  of  the  air  of  the  tunnel, 
or  one  and  one-fourth  per  cent.,  the  slow  but  sure  destruction  of  the 
health  of  those  compelled  to  pass  their  working  hours  in  the  tunnel 
would  be  as  certain  as  any  problem  in  mathematics.  Moreover,  when 
the  air  stagnated,  or  reversed,  as  it  would  do  in  the  winter  if  the  fur- 
naces were  neglected,  a  renewal  of  the  Brookfield  horror  was  simply  a 
question  of  time. 

The  parties  in  charge  of  the  ventilating  arrangements  of  the  mine 
were  life-long  practical  miners,  but  they  knew  nothing  of  the  mechanism 
of  ventilation,  or  of  the  nature  and  properties  of  the  deadly  gases  re- 
sulting from  the  combustion  of  coal  in  the  locomotive.  They  could  not 
even  tell  why  air,  when  heated,  flies  upward.  They  were,  however,  very 
positive  that  they  would  make  everything  safe  and  secure,  and  assured 
me  that  they  would  not,  after  completing  their  arrangements,  put  the 
locomotive  in  the  tunnel  again  until  I  had  inspected  the  mine  and  pro- 
nounced everything  safe.  I  measured  the  air  floating  through  the  mine, 
after  the  air-shaft  was  commenced,  and  finding  less  than  eigh^  thousand 
cubic  feet  in  circulation  to  a  working  force  exceeding  one  hundred  and 
forty  men  and  boys,  and  bad  air  prevailing  in  many  of  the  working- 
places  in  the  Hughes  and  Evans  entries,  complaint  was  made  against  the 
mine  in  regard  to  ventilation,  the  question  of  applying  the  locomotive 
not  coming  under  the  provisions  of  the  mining  law.  A  hearing  was  had 
before  Judge  E.  B.  Taylor,  in  Youngstown,  on  September  12th.  The  fol- 
lowing is  the  testimony : 

TSSTIMONT  OF  ANDREW  ROT. 

Andrew  Roy  being  duly  sworn,  on  the  part  of  the  State,  testified  as 
follows : 

Q.    State  when  you  last  inspected  this  mine  in  controversy  T 

A.    To-day. 

Q.    When  did  yon  examine  it  last  before  to-day  T 

▲.    A  week  ago  Monday  or  Tnesday  last. 

Q.    When  before  that  did  yon  visit  it  T 

A.    Sometime  in  June  last. 

Q.    Explain  to  the  conrt  the  meaning  of  this  diagram  (showing  diagfam). 

A.    This  is  not  a  plan  of  the  mine,  bat  a  rough  sketch,  showing  the  kMStte  ■ 
shafts.    The  shaft  near  the  entrance  of  the  tunnel  is  now  in  oonne  of  dnk 
be  thirty-six  feet  deep,  and  is  meant  to  ventilate  the  tunnel  whan  thf* 
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in  the  tunnel  again.  I  have  no  map  of  the  mine.  I  wrote  the  company,  after  the  aeel- 
dent  in  the  tnnnel,  1o  send  me  a  map  of  the  mine,  with  the  tnnnel  in  it,  and  the  wcnck* 
ings  extended  to  date,  but  they  have  not  eent  it  to  me. 

Q*    Did  yon  measure  the  amount  of  air  in  the  mine  to-day  f 

4l  I  did.  I  made  several  measurements.  The  first  showed  7,466  cubic  feet  of  air 
flowing  through  the  mine ;  the  second  measurement  (the  fire  in  the  furnace  having  been 
stirred  up)  showed  9,240  feet.  The  third  and  fourth  measurements  were  the  same  as  the 
second.    The  fifth  showed  10,320  feet.    This  last  is  the  utmost  power  of  the  furnace. 

Q.    Were  these  measurements  made  at  the  same  place  f 

A.    I  moved  the  instruments  forward  a  few  feet. 

Q.    Where  were  you  when  these  measurements  were  taken  f    (Showing  diagram.) 

▲.    The  upcast  shaft  is  not  on  there.  This  sketch  was  made  to  show  the  danger  of  work- 
ing a  locomotive  in  the  tnnnel,  more  than  anything  else. 

Q.    How  near  were  you  to  the  upcast  shaft  when  you  made  the  measurements  f 

A.    About  fifty  feet.    The  whole  column  of  air  was  there,  and  passed  that  point. 

Q.    How  many  men  are  employed  in  the  mine  f 

A.    I  do  not  know,  myself,  but  the  bank  boss  told  me  170.    (Objected  to.) 

Q.    What  is  the  quantity  of  air  to  each  person,  according  to  your  estimate  T 

A.    I  have  not  figured  it  out. 

Q.  Will  you  reduce  the  amount  to  figures,  on  the  basis  of  170  men  working  in  the 
minef 

A.  It  is  a  fraction  over  forty-five  feet  per  man,  taking  the  first  dieasurement,  which 
is  the  ordinary  current  of  the  mine. 

Q.    How  much  would  it  be  at  the  highest  measurement  T 

A.    It  would  be  sixty  feet,  without  the  fraction. 

Q.    Where  is  the  furnace  placed  T 

A.  At  the  bottom  of  the  shaft,  called  the  upcast  shaft,  formerly  used  as  a  pumping 
shaft. 

Q.    Did  you  observe  whether  the  air  was  properly  distributed  through  the  mine  t 

A.  It  was  not  properly  distributed.  There  were  but  350  feet  flowing  through  the 
£vans  entry ;  all  the  rest  was  lost  by  leakage  at  the  doors,  or  stoppings  on  the  way. 
Of  the  7000  feet'passing  through  the  upcast  shaft,  only  350  feet  found  its  way  to  the 
Evans  entry,  and  this  amount  passed  into  the  Hughes  entry.  There  are  at  least  thirty 
men  at  work  in  the  Hughes  entry. 

Q.    What  special  causes  exist  for  rendering  the  air  of  this  mine  impure  f 

A.  The  causes  are  common  to  all  mines.  They  are  the  lights  of  the  mine,  the  smoke 
from  powder  in  blasting,  the  breathing  of  men  and  animals,  the  exhalations  from  their 
bodies,  the  decomposition  of  shale,  etc.,  and  the  distillation  of  black- damp  from  the  coal 
and  its  associate  strata,  etc. 

Q.    By  what  means  is  the  coal  hauled  out  the  mine  f 

A.    It  is  now  taken  out  by  horses,  through  the  tunnel. 

CroM-examined, — Q.  When  was  your  attention  called  to  that  mine,  before  you  visited 
it  last? 

A.    A  week  ago  Monday  or  Tuesday  last. 

Q.    Did  you  go  through  the  bank  at  that  time  f 

A.    I  went  through  a  part  of  it. 

Q.    Did  you  go  through  it  where  you  made  the  air  tests  to-day  T 

A.    Idid. 
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Q.    Did  yoa  ever  say  it  was  the  best  ventUated  bank  in  Ohio  T 

A.    Noy  sir. 

Q.    Did  yon  not  say  that  it  was  the  best  ventilated  bank  in  Ohio,  to  Frank  Bnhl  f 

A.    Ko,  sir ;  nor  to  anybody  else. 

Q.    Where  did  your  observations  extend,  the  last  time  you  were  in  the  bank  f 

A.    At  the  upcast  shaft,  about  one  and  a  fourth  miles  from  the  meuth  of  the  tunnel, 
and  in  the  Hughes  and  Evans  entries. 

Q.    In  going  to  the  upcast  shaft,  from  the  tunnel,  which  way  did  you  turn  f 

A.    I  turned  to  the  right,  then  to  the  left,  then  to  the  right,  then  to  the  left.    The 
oonrse  of  the  entry  is  very  sinuous. 

Q.    Who  did  you  go  with  T 

A.  With  the  drivers.  I  went  in  about  8  o'clock  in  the  morning,  and  took  the  measure- 
ments of  air  about  11  o'clock. 

Q.    What  difference  in  time  was  there  between  the  first  and  last  measurement  f 

A.    About  eight  minutes. 

Q.    How  near  to  the  furnace  were  you  f 

A.    About  twenty-five  feet. 

Q.    Did  you  visit  any  other  upcast  air-shaft  of  the  mine,  to-day  T 

A.    There  is  no  other  upcast  shaft  to  the  mine. 

Q.    How  do  you  know  there  is  no  other  upcast  shaft  T 

A.  The  ventilating  arrangements  make  it  impossible.  All  the  air  must  pass  through 
the  furnace  shaft. 

Q.    Is  the  tunnel  an  upcast,  or  a  down-cast  f 

A.    There  is  no  motion  of  air  in  the  tunnel.    There  is  a  door  in  the  tunnel. 

Q.    Where  is  the  door  located  f 

A.  About  150  yards  from  the  interior  end — that  is,  from  where  the  tunnel  strikes 
through  in  the  coaL 

Q.    If  this  door  were  kept  open,  which  way  would  the  air  move  f 

A.  That  would  depend  upon  the  temperature  outside.  To-day,  it  would  move  outward 
and  be  an  upcast^  as  the  air  is  lighter  outside  than  the  mine  air.  In  the  winter,  it 
would  be  an  intake,  the  mine  air  being  then  lightest. 

Q.    Are  there  any  doors  between  the  intakes  and  upcast  shaft  T 

A.    There  are  a  number  of  doors  between  the  intakes  and  upcast. 

Q.  Do  you  know  that  some  of  these  doors  split  the  air,  and  send  part  of  it  through 
the  mine  in  another  direction  f 

A.  That  makes  no  difference ;  all  the  air  must  oome  back  and  pass  through  the  up- 
cast. 

Q.  Suppose  that  the  air  is  split  at  these  doors,  and  there  is  another  upcast  shaft,  and 
part  of  the  air  goes  up  that  shaft,  that  you  did  not  visit,  then  you  did  not  take  the  air 
going  through  that  shaft  f 

A.    I  have  already  told  you  there  is  no  such  shaft 

Q.  Suppose  that  there  aie  doors  between  the  entries  and  the  bottom  of  the  npoMl^ 
and  that  some  of  the  air  was  split  and  drawn  in  another  direotlon,  then  yon  did  not 
measure  it  all  f  . 

A.    Yes,  I  did.    It  must  all  pass  through  the  npoaat.  •    '      ' 

Q.    You  answered  my  question  as  to  whether  the  tonnel  would  bo  pb^ 
cast  if  the  doors  were  kept  open,  by  saying  it  wonld  be  an  n; 

A.    When  I  answered  that  question  I  was  tf><nM»g  at  v 
Ibrcee.    Where  furnace  ventilation  is  applied,  all  tho  *~ 
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shaft,  no  matter  if  there  were  five  thonsand  other  shafts.  The  air  is  lighter  in  that  al^aft 
than  in  the  others. 

,Q.    Suppose  the  air  in  the  mine  was  hotter  than  the  air  outside? 

A.    It  would  make  no  difference. 

Q.  If  one  hundred  men  were  employed  at  work  in  the  mine,  with  a  ventilation  of 
16,320  feet  of  air  per  minute,  would  there  l>o  good  air  in  the  mine  T 

A.  If  they  were  employed  where  the  air  was  bad,  as  in  the  Hughes  and  Evans  entzy, 
where  but  three  hundred  cubic  feet  of  air  was  moving,  there  would  not  be  good  air 
there. 

Q.    Where  was  it  yon  measured  fifteen  thousand  feet  of  air  to-day  f 

A.  At  the  door  of  the  entry  near  the  furnace.  Wlicn  this  door  is  opened  the  current 
of  air,  instead  of  passing  around  the  air-courses  of  the  mine,  passes  directly  from  the 
down-cast  to  the  upcast  along  the  main  entry.  The  air  of  a  mine  increases  or  decrDSses 
in  quantity  according  as  the  fdctional  resistance  it  encounters  in  passing  along  the  air- 
ways is  incre'ased  or  decreased.  This  increase  or  decrease  is  as  the  square-root  ef  tiie 
extent  of  the  frictional  resistance  encountered.  That  measurement  was,  therefore,  no 
test  of  the  amount  of  air  in  circulation  in  the  mine. 

Q.    Did  you  go  through  the  bank  and  trace  all  the  currents  that  go  through  the  mine  t 

A.  Ko,  sir.  I  only  went  through  the  Hughes  and  Evans  entries.  The  air  may  have 
been  good  in  other  parts  of  the  mine  for  anything  I  know. 

Q.  I  understood  you  to  say  there  was  no  upcast  from  the  tunnel,  but  you  predicated 
that  statement  on  the  fact  that  the  doors  were  kept  shut.  When  the  coal  is  being 
brought  through  the  doors  in  the  tunnel,  that  would  make  the  tunnel  an  upcast,  wonld 
it  not  T 

A.    No,  sir,  it  would  be  an  intake. 

Q.    Then  you  did  not  measure  that  air  T 

A.    Yes,  sir ;  it  must  pass  out  at  the  upcast  shaft. 

« 

Re-direct  examined.  Q.  Does  it  make  any  difference  whether  there  is  one  shaft  or 
fifty  T 

A.  No,  sir.  The  furnace  shaft  only  will  be  an  upcast ;  all  the  air  received  at  other 
shafts  will  be  discharged  there. 

By  ihe  Cotirt,    Q.    How  is  the  main  entry  of  the  mine  reached — by  a  shaft  or  slope  f 

A.    By  a  tunnel  now ;  it  is  horizontal,  or  raises  two  feet  to  the  hundred. 

Q.    While  you  were  in  the  mine  to-day,  did  yon  note  the  temperature  of  the  air  t 

A.  Tlie  temperature  of  the  air  of  mines  is  uniform  at  T^O  feet  below  the  surface,  and 
is  50  degrees.  For  every  60  feet  of  descent  there  is  a  degree  of  heat  added.  In  the 
mine  to-day  the  temperature  would  range  from  CO  to  52  degrees. 

Q.  Would  that  have  anything  to  do  with  causing  the  air  to  flow  to  another  air- 
shaft  T 

A.  No,  sir,  it  would  not.  All  the  openings  except  the  Aimace  shaft  are  down-caata. 
The  scientific  reason  is  that  the  air  in  passing  over  the  furnace  becomes  specifically 
lighter  than  the  cooler  air  in  the  other  shafts.  The  air  presses  in  all  the  shafts  alike,  at 
the  rate  of  about  14  7-10  pounds  to  the  square  inch,  or  a  ton  to  the  square  foot,  but  air 
expands  1-4.^9  part  of  its  volume  for  every  degree  of  heat  applied.  If  the  air  in  the 
furnace  shaft  were  250  degrees  at  the  bottom  and  150  at  the  top,  and  the  air  in  the  other 
shafts  were  bO  at  the  top  and  60  at  the  bottom,  there  would  be  an  average  temperature 
of  2ro  degrees  in  the  upcast,  against  70  degrees  in  the  down-cast ;  this  would  make  a 
column  of  air  one  foot  square  and  100  feet  high  (the  air-bbaft  being  about  100  feet  deep). 
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at  a  temperature  of  200  degrees,  weigh,  aay  six  ponnds,  and  an  eqaal  colninn  at  a  tem- 
perature of  70  degrees  weigh  about  eight  pounds.  The  difference  of  pressure  of  two 
pounds  forces  the  heavier  column  downvrard  and  the  lighter  column  upward.  Tills  may 
not  be  the  exact  weight  of  air  in  the  shafts,  but  I  can  woik  it  out  with  tigures  in  a  few 
minutes,  if  you  wish.  If  I  balance  my  pencil  on  my  linger  in  this  manner  (holding  pen- 
oil  on  finger),  and  aid  two  pounds  weight  to  this  end  of  it,  the  heavier  end  will  go 
down  and  the  lighter  will  go  up. 

Be^roes-examined,  Q.  Suppose  you  have  a  furnace  at  this  air-shaft  (showing  map), 
and  another  furnace  at  this  shaft,  would  not  the  air  split  in  the  mine,  and  part  pass  to 
this  upcast  and  i^art  to  this  one  f 

A.    Yes,  sir. 

By  the  CourL    Q.    You  say  there  is  only  300  feet  of  air  in  the  Evans  entry  f 

A.    Yes,  sir. 

Q.    How  many  men  are  working  there  ? 

A.  There  are  seven  there.  The  air  of  the  Evans  entry  also  ventilates  the  Hughes 
entry,  and  there  was  so  little  air  in  the  air-course  of  that  entry  that  it  would  not  move 
the  anemometer. 

TK8TIM0XY  OF  JOHN  BEDDOK. 

John  Beddoe,  being  first  sworn,  on  the  part  of  the  State,  testified  as  follows: 

Q.  Where  do  you  live  ? 

A.  I  live  in  Brook  field. 

Q.  How  long  have  you  worked  there  ? 

A.  About  nine  years. 

Q.  Did  you  work  there  to-day,  and  whi^re  t 

A.  I  did,  at  the  bottom  of  the  upcast. 

Q.  What  do  you  do  1 

A.  I  am  tending  the  flue  now. 

Q.  Is  there  any  other  upcast  except  the  one  you  work  at  f 

A.  No,  sir. 

Q.  Were  you  there  when  measurements  were  made  by  Mr.  Roy,  to-day  f 

A.  I  was ;  I  saw  them  made — a  part  of  them. 

Q.  Have  you  been  through  the  bank  within  a  few  days  f 

A.  No ;  I  don't  go  thiough  the  rooms  at  all. 

Q.  Uow  far  is  the  Evans  entry  from  the  up-cast  f 

A.  About  a  mile  from  there. 

Q.  How  many  men  are  in  the  bank  ? 

A.  I  do  not  know. 

TESTIMONY  OF  JAME0  EYAJTS. 

James  Evans  being  sworn,  on  part  of  the  State,  testified  as  follows : 

Q.  Where  do  you  live  T 

A.  I  live  in  Brookfield. 

Q.  What  do  yon  do  f 

A.  I  am  a  miner  In  the  Evans  entry. 

Q.  Were  yon  working  to-day  f 

A.  I  was. 

Q.  Was  the  air  good  or  bad  in  the  mine  to-day  T 

A.  It  was  bad ;  some  days  it  is  better  than  others. 
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Q.    Was  yoa  in  any  other  entiy  to-day  f 

A.    N0|  sir.  • 

Q.    How  many  men  are  there  working  in  the  hank  T 

A.    I  don't  know. 

CroBs-examined,    Q.    Yon  work  in  a  room  T 

A.    Yes,  sir ;  very  near  the  top. 

Q.    Did  Mr.  Roy  come  in  there  to-day  T 

A.    Yes,  sir. 

Q.    Did  Mr.  Roy  make  any  measurements  there  to-day  T 

A.    No,  sir. 

Q.    Did  you  dig  coal  all  day  to-day  f 

A.    No,  sir ;  I  qnit  ahont  noon. 

Q.    When  did  Mr.  Roy  leave  f 

A.    He  left  hefore  noon. 

Q.    Did  he  tell  yon  the  air  was  had  T 

A.    No,  sir ;  I  know  that  myself. 

Q.    You  say  the  air  is  hotter  some  days  than  others  T 

A.    Yes,  sir ;  it  was  hotter  to-day. 

Q.    How  was  it  yesterday  f 

A.    I  was  not  in  yesterday. 

Q.    How  are  the  doors  kept — open  or  shnt  f 

A.    The  inside  doors  are  always  kept  shut. 

Q.    There  is  some  way  to  get  air  into  the  inside  f 

A.    It  goes  through  the  wiud-way ;  it  goes  in  at  the  opening. 

Q.    How  long  have  you  worked  in  that  room  T 

A.    Ahout  a  year. 

Q.    Did  you  use  a  light  in  there  to  work  T 

A.    Yes,  we  did.   It  goes  out  sometimes;  and  when  the  lamp  goes  out  we  have  to  light 
it  again  hefore  we  go  to  work. 

Q.    Do  you  leave  the  room  when  the  lamp  goes  out  f 

A.    No,  sir;  I  light  the  lamp  again. 

By  the  Court,    Q.    What  other  way  can  you  tell  the  air  is  had  f 

A.    By  the  lamp,  and  the  air  coming  in  at  the  doors. 

Be-direct  ezamined,    Q.    Do  you  feel  any  different  one  day  from  another? 

A.    Yes,  sir ;  we  feel  the  hest  when  the  air  is  good.    We  get  the  headache  in  had  air. 

Be-cro8B- examined,    Q.    Do  you  know  what  gave  yon  the  headache — whether  it 
had  air  or  eating  kraut  f 

A.    I  do  not  eat  any  thing  of  that  kind. 

TESTIMONT  OF  JONATHAN  HEAD. 

Jonathan  Head  heing  sworn,  on  part  of  State,  testified  as  follows : 

Q.  What  is  your  husiness  f 

A.  I  run  the  coal  hanks  for  Mr.  Andrews.  • 

Q.  Have  you  supervision  of  the  Brookfield  bank  T 

A,  Yes,  sir ;  for  about  two  months. 

Q.  How  many  men  work  in  this  hank  f 

A.  Ahout  one  hundred  and  sixty^six  are  employed,  bat  not  working  all  the  time. 

Q.  Do  you  include  all  the  men  T 

A.  Yes,  sir ;  diggers  and  drivers. 
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CroBB-examined,    Q.    About  what  is  the  average  nUmber  of  men,  at  one  time,  at  work 
there  T 
A.    About  one  hundred  and  fortj  or  one  hundred  and  forty-fiye. 
Q.    Have  yon  been  there,  so  ae  to  know  that  f 
A.    No,  sir. 

Q.    Who  keeps  account  of  the  number  of  men  T 
A.    Mr.  Mcintosh.    I  am  not  there  every  day. 

ANDREW  BOY  RECALLED. 

Q.  With  the  measurements  you  made  with  the  anemometer,  and  the  number  of  men 
usually  employed  there,  what  would  be  the  number  of  feet  of  air  per  man  f 

A.  The  ordinary  current  would  show  fifty-three  feet  per  minute;  the  best  the  mine 
oould  do,  seven ty-oue  feet.  I  made  these  estimates  from  the  smallest  and  the  largest 
measurements.    The  smallest  measurement  is  the  ordinary  current  of  the  mine. 

TESTIMONY  OF  JOHN  MCINTOSH. 

John  Mcintosh  being  sworn,  on  part  of  defense,  testified  as  follows : 

Q.    You  are  the  boss  T 

A.    I  am.    I  have  been  there  since  a  short  time  after  the  accident  occurred. 

Q.    What  is  the  actual  number  of  men  working  every  day  T 

A.    About  one  hundred  and  ten. 

CroBS-examin^d.    Q.    What  means  have  you  of  keeping  the  number  of  men  f 

A.    I  am  always  going  about  and  seeing  the  men. 

Q.    Do  you  have  access  to  the  pay-rolls  of  the  bank  f 

A.  I  have.  There  are  about  one  h*)ndred  and  sixty-six  men  employed.  I  have 
always  guessed  that  that  number  of  men  is  at  work. 

Q.    How  could  you  get  at  the  number  f 

A.    I  guessed.    That  is  an  estimate  I  have  made. 

B^  the  Court.    Q.    How  many  were  at  work  to-day  f 

A.    I  expect  about  one  hundred  and  ten. 

Q.    What  are  the  others  doing  when  not  at  work  f 

A.    A  good  many  are  farming,  making  gardens,  etc.    That  number  includes  drivers. 

Be-cro88-aramined,  Q.  When  was  your  attention  called  to  this — when  did  you  ever 
think  about  the  number  of  men  that  go  in  there  f 

A.    I  do  not  know  the  first  time;  I  did  so  to- day. 

TESTIMONY  OF  ISAAC  HALFORD. 

Isaac  Halford,  being  sworn  on  part  of  defense,  testified  as  follows : 

Q.    Have  you  had  experience  in  bossing  eoal  banks  f 

A.  I  have.  I  went  in  this  bank  Saturday  after  the  accident  occurred,  and  went 
through  the  bank  nearly  all  one  day.  I  went  in  down  the  slope,  and  out  through  the  tun* 
neL  I  went  in  the  bank  again  last  Monday,  and  wherever  there  was  a  door  that  went 
across  the  way  I  opened  it,  and  followed  up  to  the  end,  and  I  have  been  traveling  for 
most  three  days  through  the  mine  to  find  if  there  was  anything  wrong  in  the  air.  Fat 
the  lamp  on  the  table  here  and  it  burns  freely,  and  you  get  good  air,  although  there  is  no 
corrent.  In  this  weather  the  air  is  not  as  good  as  it  is  in  good  weather.  I  say  this  on 
oath,  and  I  have  found  no  signs  of  gas  that  explodes,  or  fire-damp—not  any  appearanocf  of 
black-damp.  *  That  puts  out  the  light.  Ton  can  work  in  black-damp,  if  it  Is  nol  fto 
■troDg.    The  white-damp  is  different ;  it  takes  an  expert  to  tell  that;  and  ono  wr 
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that  it  affects  the  head  nntil  yoa  drop  down.  It  is  removed  by  air.  1  did  not  see  any 
evidence  of  it  in  the  mines.  I  say  to  your  Honor,  oonsideriDg  myself  strictly  under  oath, 
least  that  I  have  worked  in  the  coal  mines  for  nearly  half  a  century — forty-seven  years  at 
— and  I  do  say  that  I  never  in  my  life  went  through  a  coal  mine  that  was  so  largely  mined 
ont  as  this  in  question,  that  was  bettor  ventilated  than  this  one.  This  geutlem:in  has  a 
new  theory — a  little  windmill  to  test  the  air.  Hero  I  do  say,  that  in  damp  weather  the 
air  is  not  so  good  as  it  is  in  clear  weather.  To-day,  when  he  was  testing  the  machine,  I 
held  a  light  to  see  the  instrument,  the  air  was  so  strong  that  it  would  blow  the  light 
out. 

Q.  Taking  into  consideration  the  number  of  men  working  there,  what  is  the  air,  good 
or  badf 

A.  I  should  say  there  was  plenty  of  air  there.  I  never  had  a  mau  under  me  in  my  life 
that  was  injured  by  bad  air. 

Q.    Did  you  observe  the  number  of  openings  in  the  bank  7 

A.  No,  sir.  In  a  month  from  this  time,  that  bank  will  be  as  good  as  a  bank  can  be 
made. 

Q.    Did  you  notice  whether  there  was  another  upcast  7 

A.  Mr.  Roy  did  not  get  all  the  air.  The  door  where  he  figured  on  he  would  have  sup- 
posed that  he  got  it  all.  If  he  had  looked  around,  he  would  have  found  where  there  had 
been  a  small  boiler,  and  there  is  another  upcast  from  that. 

By  the  Court,    Q.    How  many  cubic  feet  of  air  was  passing  per  minute  7 

A.  I  do  not  have  any  idea  how  many  feet  was  passing.  I  went  into  the  air  entry  to- 
day, in  the  forenoon,  before  Mr.  Roy  was  in  there.  There  was  no  current,  but  the  air 
was  good.  I  went  into  the  Hughes  entry  about  eight  or  nine  o'clock.  They  are  stopped 
in  the  Hughes  entry.    They  are  not  working,  for  they  are  ahead  of  the  air. 

Direct  examinntion,    Q.    Have  you  been  in  the  tunnel  7 

A.    I  have  been  in  the  tunnel,  and  saw  how  the  doors  were  arranged. 

Q.    How  would  it  be  as  to  that  operating  as  an  upcast  of  air  7 

A.  When  the  train  stands  still  there  is  no  current  on  the  lanp,  but  as  soon  as  it  stirs, 
it  is  so  utrong  as  to  nearly  blow  out  the  light.  When  the  train  is  going  in,  the  air  is  goin^^ 
out.    We  have  to  change  the  air  in  the  winter;  we  must  run  it  before  us. 

Oo«9- examined.    Q.    You  say  that  when  the  cars  are  not  in  motion  the  air  is  still  f 

A.    Yes,  sir. 

Q.    Is  thut  because  the  door  is  there  7 

A.  I  said  to  one  of  the  mem  going  in,  ''Smoke  your  pipe  now,  and  see  how  fast  the 
air  is  going." 

Q.    If  the  air  is  still,  it  shows  there  is  no  current  there  7 

A.  Yes,  sir ;  because  when  the  doors  are  shut  it  cannot  move.  I  do  not  know  any- 
thing about  the  current  or  volume. 

Q.    How  much  time  have  you  spent  there  in  the  last  few  days  7 

A.  I  went  in  there  last  Monday,  at  the  request  of  Mr.  Andrews,  to  examine  the  air  in 
reference  to  testifying  here. 

Q.    How  did  you  test  the  air  7 

A.  I  had  no  machine,  bat  I  thought  the  air  was  pretty  good  when  it  blowed  the  ma- 
chine. 

Q.    What  do  you  say  about  the  movement  7 

A.  It  was  moving ;  I  observed  it  by  lamp-light.  I  do  not  know  whether  I  was  in  the 
Evans  entry.  I  think  the  Hughes  entry  was  not  working  to-day,  but  they  were  in  the 
rooms. 
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Q.    Were  yon  in  fivans's  room  yesterday  ? 

A.    I  do  not  know.    There  are  two  places  for  the  air  to  get  in  at. 

Q.    Where  is  the  furnace  placed  that  gets  np  the  draft  f 

A.  About  twenty^five  feet  fh>m  the  shaft.  The  furnace  is  nearly  at  the  bottom  of  the 
shaft. 

Q.    Wonld  not  the  air  go  through  the  furnace  if  it  were  heated  T 

A.  The  air  will  go  up  the  nearest  place  it  can  go.  The  other  place  for  it  to  go  out 
can  not  be  more  than  forty  yards  away.  I  say  that  the  air  would  not  all  go  through 
the  furnace,  but  some  of  it  would  go  np  the  other  upcast.  That  boiler  splits  it,  and  part ' 
goes  up  the  furnace  and  part  goes  up  it.  I  saw  no  appearance  of  bad  air  in  all  my  ex- 
amination in  the  Brookfield  Mine.  The  weather  had  been  very  unfavorable  during  our 
examination.  In  coal  mines,  as  a  general  thing,  the  air  is  not  so  good  as  it  is  in  claar 
weather. 

Q.    What  is  the  reason  of  that  f 

A.    I  do  not  know.    Mr.  Roy  can  explain  that. 

Q.    Would  the  wind  blowing  help  the  ventilation  f 

A.    It  depends  upon  which  way  the  wind  blows. 

TESTIMONY  OP  JONATHAN  HEAD. 

Jonathan  Head,  being  sworn,  on  pari  of  defense,  testified  as  follows : 

Q.  Explain  to  the  Court  how  many  openings  there  are  in  that  mine,  and  the  whole 
length  of  them  (showing  map) — how  many  places  where  men  can  get  out. 

A.    There  are  two  places. 

Q.    How  many  air-shafts  are  there  besides  the  tunnel  and  the  slope  T 

A.  There  are  two  that  I  know  of.  There  are  three  perpendicular  shafts,  the  opening 
and  the  tunnel ;  one  of  them  is  an  upcast  shaft. 

Q.    Were  you  present  with  Halford  to-day  f 

A.  I  was.  We  were  in  Hughes'  entry  to-day  about  10  e'clock ;  we  were  not  in  Evans 
entry ;  I  have  been  in  before  to-day,  but  not  ^ith  Halford.  No  work  has  been  done  in 
the  Hughes  entry  for  some  time,  for  the  coal  is  sulphury ;  they  were  working  in  the 
rooms  in  the  Evans  entry. 

Q.    How  long  have  you  been  in  the  mine  business? 

A.  About  fourteen  years;  I  have  the  general  superintendence  of  all  of  Andrews' 
mines. 

Q.    What  condition  did  you  find  the  air  to-day  f 

A.  Mr.  Roy  measured  in  the  Rees-Samuel  entry;  that  is  turned  off  the  Hughes  entry; 
there  are  men  working  abont  thirty  yards  from  there,  or  nearer  the  tunnel. 

Q.    What  was  the  condition  of  the  air  in  that  entry  T 

A.    The  air  was  good ;  I  had  no  way  of  testing  it  but  by  the  lamp  burning. 

Q.  Was  you  present  when  Mr.  Roy  made  his  measurements  at  the  bottom  of  the  np- 
oast  shaft  f 

A.    I  was. 

Q.    Would  that  measure  all  the  air  f 

A.    No,  sir  ;  Mr.  Roy,  ia  the  first  place,  measured  the  air  on  the  Scoteh  entiyi  tiid'te* 
had  some  over  7,(K)0  feet ;  when  he  tried  it,  the  man  that  was  teading  t)ie  ftanaee  1 
daMp  fire,  aad  also  shut  the  doors ;  be  tried  it  then ;  the  fire  waa  dampeA  doiF" 
ways  keep  a  strong  fire  there ;  I  asked  him  if  he  wonld  try  it  agaiiiy  and 
opened  the  furnace  doors,  and  stirred  np  the  fire ;  I  went  back,  and  N 
I  told  him  to  try  it  in  another  place ;  I  then  went  back  and  opena 
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raQoing  side  of  the  boiler,  and  thea  he  got  some  9,000  feet ;  after  he  had  got  that  I  asked 
him  to  try  it  again ;  I  went  back  and  opened  a  door  right  at  the  bottom  of  tiie  npoaat, 
and  we  tried  it  there,  and  then  it  was  over  10,000  feet ;  after  that  was  done,  Mr.  Soy 
turned  to  me  and  said,  "  I  want  to  see  what  you  have  done,''  and  when  I  told  him  he 
said  that  would  make  some  ditfereuce,  and  when  we  went  to  measure  it  back  of  the  fur- 
nace, he  said,  ^*1  am  afraid  we  can  not  get  it — there  is  too  much  smoke  and  steam ;  bnt 
if  I  had  a  thermometer  here,  and  tried  the  temperature  at  the  top  and  at  the  cen- 
tre, I  ceuld  tell  the  exact  amount  of  air  that  would  go  up  that  shaft ;''  we  opened  up  an- 
other door,  and  he  pUt  the  instrument  there ;  the  lights  went  out  two  or  three  times,  bnt 
I  finally  kept  one  lit ;  he  then  tried  the  air  again,  and  1  held  the  light  so  that  he  conld 
see  it,  and  the  instrument  went  around  bix  times,  oalliag  the  size  of  the  door  five  feet 
twe  inches,  by  four  feet  ten  inches,  and  he  called  it  15,000  feet ;  after  he  had  got  it  from 
the  shaft,  I  asked  him  if  it  would  make  any  difference  if  there  were  any  other  shaft  tfnd 
air- current,  and  he  said  no,  there  is  no  place  where  he  did  not  measure  it.  Where  he 
tried  it  there  is  solid  coal ;  there  are  rooms  in  the  Scotch  entry  where  the  air  leaks 
through  and  goes  into  a  place  where  the  boiler  was ;  it  was  put  in  there  for  running  the 
pumps ;  there  is  a  place  where  this  does  not  go  near  the  fire,  but  rushes  near  the  bottom 
and  goes  up ;  that  is  part  of  the  air  that  circulates  in  the  bank ;  the  air  passes  iu  front 
of  the  grate  bars;  the  whole  area  is  not  taken  up  by  the  furnace;  the  door  that  he  had 
15,000  feet  at  is  the  door  that  is  kept  shut  for  the  air  to  circulate  around ;  when  that  is 
open  he  will  get  the  full  volume  of  air,  except  what  goes  up  the  other  shaft. 

Q.    Did  Mr.  Roy  get  the  whole  volume  of  air  in  the  mine  7 

A.  No,  he  did  not,  because  there  was  an  air-shatt  in  Crew's  entry,  and  that  air  was 
separated  entirely  from  the  place  where  Mr.  Roy  had  measured  it. 

Q.    How  often  are  the  doors  open  for  the  purpose  of  taking  out  coal  f 

A.  That  door  in  the  tunnel  is  open  when  the  driver  goes  through,  and  when  the  men 
are  going  out  of  the  tunnel,  and  the  men  are  coming  iu ;  1  do  not  know  how  often  they 
are  open ;  a  boy  is  kept  there  constantly  to  attend  the  doors. 

Q.    When  the  doors  are  open,  how  does  that  operate  f 

A.  I  do  not  think  it  operated  as  an  upcast  in  the  tunnel ;  as  a  general  thing,  the 
air  would  go  towards  the  air-shaft. 

Q.    Did  you  tell  Mr.  Roy  that  f 

A.  No,  I  did  not ;  it  was  none  of  my  business,  and  I  did  not  propose  to  tell  Mr.  Roy 
all  that  I  knew. 

After  the  hearing  of  the  above  testimony,  which  occupied  the  whole 
evening  of  September  12,  the  suit,  at  my  instance,  was  held  in  abeyance 
to  give  the  owners  of  the  mine  time  to  improve  the  ventilation,  and 
erect  a  furnace  or  fan  of  such  proportions  and  pow^er  as  would  make  the 
tunnel  safe  when  the  locomotive  was  taken  in  again. 

It  will  be  observed,  from  the  testimony  in  the  trial,  that  practical 
miners,  as  well  as  doctors,  will  disagree,  Messrs.  Head  and  Halford  both 
swearing  that  I  did  not  measure  the  whole  volume  of  air  in  circulation 
in  the  mine.  Neither  of  these  men  knew  anything  of  the  natural  laws 
and  principles  which  govern  the  motion  of  air  in  mines.  When  I  meas- 
ured the  current  flowing  into  the  upcast  shaft,  after  it  passed  round  the 
mine,  and  found  7,000  to  9,000  feet  as  the  ordinary  current  of  the  mine. 
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and  then  opened  the  trap-door  near  the  furnace  and  allowed  the  air  to 
pass  directly  from  the  upcast  to  the  down-cast,  thereby  shortening  the 
distance  two  thirds  or  three-fourths,  the  air  increased  in  volume  to  15,000 
feet.  These  facts  astonished  Messrs.  Head  and  Halford,  and  they  con- 
cluded that  as  I  had  found  15,000  feet  at  one  place,  and  only  9,000  feet  at 
another,  I  could  not  have  got  the  whole  current  where  the  9,000  feet  were 
measured.  The  two  ** upcasts"  which  they  so  persistently  held  to  were 
simply  two  entrances  to  one  upcast.  I  measured  the  current  outside  of 
both  places,  and  so  got  the  whole  column,  and  this  they  saw  me  do. 

The^reason  why  the  current  of  air  increased  from  nine  thousand  to 
fifteen  thousand  feet  per  minute  by  the  opening  of  a  single  door  was 
owing  to  the  shorter  route  the  air  traveled ;  the  current,  instead  of  pass- 
ing around  the  mine,  moved  straight  from  one  shaft  to  another.  If  the 
down-cast  and  upcast  shafts  had  been  within  two  hundred  yards  of  each 
other,  instead  of  about  half  a  mile,  the  same  ventilating  pressure  would 
have  moved  thirty  thousand  feet  of  air  instead  of  fifteen  thousand,  the 
volume  of  air  increasing  as  the  air- ways  are  shortened  in  proportion  to 
the  square  root  of  the  extent  of  the  rubbing  surface.  The  judge  on  the 
bench,  who  had  probably  never  been  two  hours  in  a  coal  mine  in  his  life, 
understood  that  air  is  retarded  by  the  frictional  resistance  it  encountered 
in  passing  through  the  air- ways  of  mines,  or  through  air-ways  of  any 
other  substance ;  but  Messrs.  Head  and  Halford,  who  had  been  practical 
miners  from  boyhood,  and  had  had  charge  of  the  ventilation  of  mines  for 
many  years,  seemed  never  to  have  heard  of  such  a  thing. 

The  Mahoning  Coal  Company^s  Mine,  No.  3,  is  a  very  extensive  mine, 
and  usually  works  an  underground  force  of  two  hundred  men  and  boys, 
of  whom  one  hundred  and  fifty  are  employed  in  digging  and  loading  coal, 
twelve  in  driving  mules,  twenty-five  day-men  laying  track,  blasting  roof 
and  bottom,  etc.,  and  the  balance  of  the  force  is  distributed  at  other  work, 
such  as  trapping,  etc. 

When  this  mine  was  opened,  it  did  not  promise  well,  the  coal  being 
thin  and  having  a  white  roof,  and  the  swamp  ^as  narrow.  All  the  work 
east  and  north  of  the  bottom  of  the  slope  was  in  this  low  coal.  These 
workings  have  been  finished  up  long  ago.  On  the  west  side  of  the  slope, 
however,  the  thin  coal  and  white  roof  were  replaced  by  the  whole  height 
of  seam  and  the  ordinary  grey  shale  cover,  and  the  swamp  broadened  out 
into  a  valuable  and  extended  basin.  The  line  of  direction  of  |he  ma^*' 
swamp  is-a  little  south  of  east.  Six  hundred  yards  from  the  bott 
the  slope,  a  ridge  occurs  in  the  swamp,  the  strata  gradually  ridnF 
directions  for  two  hundred  or  three  hundred  feet.    They  im 
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over  again,  on  reaching  the  arch,  into  the  regular  swamp  level,  when  the 
trough-like  shape  is  resumed,  and  the  swamp  extends  forward. 

Two  accidents  occurred  in  this  mine  from  explosions  of  fire-damp,  by 
which  two  Italian  miners  were  severely  burned.  On  the  occurrence  of 
the  second  accident,  I  visited  the  mine  the  second  time  to  see  the  man- 
ager  in  regard  to  the  explosion,  and  the  best  m3ans  to  prevent  a  recur- 
rence of  the  same.  The  manager  was  not  at  the  mine,  and  I  left  a  letter 
calling  his  attention  to  the  matter.  The  following  is  his  reply,  which  is 
corroborated  by  many  of  the  miners : 

CoALDURGHy  Ouio,  Jnne2l,  1877. 
Mr.  Andrew  Roy  : 

Dear  Sir — In  aaswer  to  your  favor  of  the  18th  inst.,  I  beg  to  say  that  I  had  posted  on 
the  top  of  Slope  No.  3  that  do  man  woald  be  allowed  to  go  into  James  Coles'  entry  until 
the  fireviewer  had  examined  the  places  suspected  to  generate  fire-damp,  under  the  pen- 
alty of  instant  dismissal  from  the  Company's  employ.  The  two  Italians  burned  had  no 
business  in  that  part  of  the  mine,  as  they  do  not  work  on  that  entry,  and  are  suspected 
01  wandering  up  and  down  the  bank,  pilfering,  as  I  have  many  complaints  from  the  men 
{Osing  oil,  etc.  These  men  had  gone  very  early  to  work,  and  were  burned  and  home 
long  before  the  other  miners  started  out  to  work,  and  were  themselves  to  blame.  Yon 
may  dex>end  that  I  use  my  utmost  endeavors  to  prevent  accidents. 

I  am,  sir,  yours  respectfully, 

Charlks  Herbert. 

I  visited  this  mine  again  in  September,  after  the  completion  of  a  new 
slope  opened  at  the  interior  of  the  workings.  This  is  also  a  hanling 
slope,  and  was  sunk  to  cut  off  the  hauling  roads  under  ground,  over  the 
arch  of  the  strata  alluded  to  as  crossing  the  coal  basin.  At  the  bottom  of 
this  new  slope,  the  air  is  sent  forward  on  the  main  entry,  and  made  to 
ventilate  a  range  of  work  on  the  left  side  of  the  entry,  thence  it  returns 
to  the  bottom  of  the  slope,  and  passes  across  the  main  entry  by  an  over- 
throw or  overcast,  and  distributed  through  the  workings  on  the  right 
side  of  the  mine.  A  column  of  air  received  at  the  mouth  of  the  old 
slope  ventilates  that  part  of  the  workings  outside  of  the  anticlinal  which 
crosses  the  swamp ;  this  current,  after  ventilating  one  side  of  the  mine, 
being  sent  across  to  the  other  side  by  another  overthrow  in  the  entry. 

The  Stewart  Bank,  operated  by  the  Mahoning  Coal  Company,  is  situate 
in  the  north-western  part  of  Hubbard  township.  The  mine  is  a  slope 
opening,  dipping  one  foot  in  three.  The  bottom  of  the  sk)pe  struck  the 
coal  on  a  hill-side  fifteen  to  twenty  feet  above  the  "swamp,"  and  the 
slope  was  continued  downward  through  the  underlying  Waverly  sand- 
stone to  the  level  of  the  coal  in  the  swamp;  then  a  water-level  tunnel 
was  carried  forAvard  to  the  swamp  through  the  "bottom  rock."  The 
strata  underlying  the  coal,  composed  of  thin  alternating  layers  of  fine- 
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grained  blue  sandstone  and  light  gray  shale,  occupy  horizontal  sheets, 
while  the  coal  seam  above  dips  at  the  rate  of  twenty  degrees,  and  this  is 
one  of  the  numerous  proofs,  to  which  attention  has  been  called  in  previous 
reports  of  the  coal  swamps,  of  the  Mahoning  Valley  being  scooped  out  of 
an  originally  level  plain  anterior  to  the  deposition  of  the  coal  vegetation. 

The  coal  in  the  Stewart  Mine  is  of  unusual  thickness,  sometimes  rising 
to  seven,  and  even  eight  feet,  but  much  of  the  bed  is  composed  of  "cannel 
coal,"  too  earthy  in  character  for  commercial  purposes,  and  is  left  un- 
wrought  in  the  mine. 

The  cannel  coal  appears  near  the  middle  of  the  seam  and  is  of  varying 
thickness,  rising  from  an  inch  to  three  and  four  feet,  and  it  is  so  dis- 
tributed in  the  basin  as  to  throw  doubt  on  the  theory  that  it  was  formed 
in  lagoons  of  open  water.  In  the  swamp  it  may  be  present  in  two*or 
more  feet  of  thickness,  and  in  going  up  one  hill-side  this  thickness  may 
increase  while  the  whole  seam  is  losing  height,  and  on  the  other  side  of 
the  swamp,  on  the  hill-side  occupying  the  same  horizon,  the  cannel  may 
have  gradually  thinned  out  and  disappeared  altogether. 

The  main  swamp  entry  of  this  mine  branches  off  in  opposite  directions 
at  the  bottom  of  the  slope,  the  eastern  entry  wheeling  back  and  passing 
under  the  slope.  Branch  swamps,  in  which  entries  are  driven,  extend 
both  north  and  south,  but  they  run  up  on  bills  or  into  thin  coal,  and  are 
soon  lost.  On  the  weft  side  of  the  workings  the  swamp  splits  in  two — 
one  branch  extending  to  the  south  and  weft,  and  the  other  to  the  north- 
west. In  both  of  these  branches  the  entries  had  to  pass  through  an 
extensive  deposit  of  cannel  coal  too  worthless  to  be  mined  and  raised  to 
the  surface. 

Both  the  Stewart  and  No.  3  Mines  were  in  gocd  order  in  their  venti- 
lating arrangements.  Air-courses  are  driven  alongside  of  the  entries, 
and  are  kept  well  forward,  while  the  circulating  current  of  air  is  well 
distributed  In  No.  3,  in  the  butt  entries,  the  rooms  are  started  off  the 
air-course  on  that  side  of  the  entry,  a  switch  leading  into  the  air-course 
at  every  fifth  room.  One  trap  door  is  thus  made  to  serve  the  purpose  of 
five  doors,  and  as  a  result  there  is  little  leakage  of  air  through  open  doors. 
The  ventilation  of  both  the  Stewart  and  No.  3  Mines  of  the  Mahoning 
Coal  Company  was  very  much  belter  than  it  'was  in  former  years, 
and  none  were  more  ready  to  acknowledge  this  change  for  the  better 
than  the  miners  themselves.  In  No.  3  Mine  the  boilers  for  supply- 
ing steam  to  the  steam-pump  are  placed  at  the  bottom  of  the  upcast 
shaft.  The  beat  from  these  boilers  and  the  exhaust  steam  from  the 
pump,  combine  to  rarify  the  air  in  the  upcast  shaft.  The  air,  by  being 
split  in  two  in  No.  3  by  the  new  slope,  shortens  the  route  the  currev 
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have  to  travel  in  that  mine,  and  this  also  adds  to  the  amount  of  wind 
moving  through  the  workings. 

The  Burnett  Bank  and  the  Hall  Bank  are  operated  by  one  company ; 
the  Hall  opening  is  an  extension  of  the  Burnett  Mine,  and  was  sunk  at 
the  head  of  the  Burnett  workings  in  1870  to  lessen  the  cost  of  under- 
ground haulage.  Nearly  all  the  work  in  the  Burnett  Mine,  which  is  the 
older  opening,  is  pillar  work,  the  rooms  having  been  finished  up.  Both 
openings  are  slopes.  The  Hall  Mine  is  the  most  northerly  of  the  two. 
The  Race-course  swamp  of  thi^  mine  connects  on  the  south  side  with  the 
main  swamp  of  the  Burnett.  On  the  northern  side  of  the  Hall  Mine, 
where  the  miners  are  engaged,  there  are  five  entries,  as  follows :  The 
Baltimore  entry,  the  Ashtabula  entry,  the  Main  entry,  the  Mecklenburg 
entty,  and  the  Eureka  entry.  The  Ashtabula  and  Baltimore  entries  run 
in  swamps  on  the  butts  of  the  coal,  the  swamps  finally  rising  and  run- 
ning out  on  hills  like  the  end  of  a  canoe;  the  main  entry  and  the  Meck- 
lenburg entry  go  through  in  the  Love  bank,  opened  to  the  north  of  the 
Hall;  and  the  Eureka  efttry  goes  through  into  the  exhausted  workings 
of  the  Eureka  Mine. 

In  the  Baltimore  and  Ashtabula  entries  the  miners  were  engaged  on 
the  pillars,  and  in  many  places  the  superincumbent  strata  had  fallen, 
liberating  carbonic  acid  gas.  As  the  ventilating  current  of  air  had  to 
pass  along  the  Baltimore  entry,  thence  to  the  Ashtabula  entry,  thence  to 
the  more  northern  and  western  portions  of  the  mine,  the  current  was 
heavy  with  black  damp  before  it  reached  the  miners. 

I  visited  this  mine,  having  received  a  letter  from  one  of  the  miners 
complaining  of  the  defective  ventilation  prevailing,  and  requesting  me 
to  make  a  personal  insp<»ction  of  the  mine.  I  made  a  number  of  sugges- 
tions in  regard  to  improving  the  air,  which  if  carried  out  will  not  fail 
to  produce  better  results.  Owing,  however,  to  the  extraction  of  the  pil- 
lar coal  along  those  divisions  of  the  mine  where  the  air  must  pass  ere  it 
reaches  the  miners,  there  will  continue  to  be  an  impure  atmosphere  in 
a  greater  or  lesser  degree,  and  the  proper  remedy  would  be  to  change  the 
course  of  the  air  current,  causing  it  to  return  to  the  upcast  by  way  of  the 
goaves  of  the  mine. 

The  Love  Bank  is  situate  a  mile  north-west  of  the  Burnett  bank,  and 
is  opened  on  the  same  basin  of  coal,  the  main  entry  of  the  Hall  Mine,  as 
stated  in  the  notes  of  that  mine,  going  through  on  the  swamp  entry  of 
the  Love  Mine.  This  mine  was  opened  in  1871,  and  will  be  finished  in 
the  course  of  twelve  or  eighteen  months,  nearly  all  the  miners  being 
employed  on  the  pillars.  The  coal  laid  in  a  broad  swamp,  but  when  the 
entries  took  the  hills  they  rose  rapidly,  and  the  coal  thinned  out.    There 


56 

were  five  entries  in  the  mine — the  old  Main  entry,  the  Black  entry,  the 
Miller  entry,  the  Little  entry,  and  the  new  Main  entry.  The  entries 
were  driven  three  yards  wide,  the  rooms  started  ofi  at  three  yards,  then 
widened  out  to  eight  yards,  leaving  four-yard  pillars.  The  ventilating 
current  was  due  to  a  furnace  located  at  the  foot  of  a  shaft  sunk  on  the 
side  of  the  slope,  about  half  way  from  the  bottom.  The  current  was  too 
feeble  for  an  extensive  mine,  but  it  was  well  distributed.  The  miners 
working  on  the  return,  who  got  the  last  of  the  air,  found  it  thick  and 
heavy. 

The  Applegate  Mine  has  not  been  running  very  regularly  during  the 
past  three  years,  but  it  is  now  working  every  day  with  a  full  force  of 
miners.  The  workings  were  inspected  during  the  month  of  August,  com- 
plaint having  been  made  to  me  that  part  of  the  mine  was  approaching 
the  abandoned  workings  of  an  adjoining  mine,  believed  to  be  filled  with 
water  and  noxious  gas.  The  workings  of  this  old  mine  had  been  wrought 
over  and  abandoned  before  the  mining  law  went  into  operation,  and  I 
had  no  map  of  them.  There  was  an  air-shaft  still  standing  firm,  and  on 
letting  down  a  stone  fastened  to  a  cord,  I  discovered  there  was  no  water 
in  the  bottom  of  the  pit.  I  then  let  down  a  lighted  lamp  on  the  cord, 
but  the  light  went  out  before  the  lamp  reached  within  sixteen  feet  of 
the  bottom.  As  the  gas  was  non-explosive,  and  could  not,  if  tapped  from 
.  the  Applegate  mine,  travel  aoy  faster  than  the  air  in  this  part  of  the 
work,  I  concluded  that  there  was  no  danger  of  losing  any  of  the  miners 
from  holing  into  these  old  workings,  and  so  notified  the  mine  superin- 
tendent. About  four  weeks  after  my  visit  the  old  works  were  reached 
without  danger,  and  a  cause  of  constant  uneasiness  and  dread  on  the 
part  of  the  miners  was  removed. 

The  ventilation  of  the  Applegate  Mine  was  not  as  good  as  it  ought  to 
have  been.  On  measuring  the  air  flowing  through  the  mine,  found  the 
current  too  weak,  and  bad  air  prevailing  in  a  number  of  working  places, 
particularly  those  places  which  got  the  last  of  the  air  on  its  return 
through  the  mine.  One  of  the  mine  owners  had  been  through  the 
workings  a  few  days  before  my  visit,  and  had  noted  the  unsalubrious 
condition  of  the  air.  On  my  recommendation  the  mine  superintendent 
purchased  one  of  the  Champion  Mine  Ventilating  Fans,  to  erect  it  at 
the  top  of  the  air-shaft.  Should  this  fan  be  in  operation  before  this  re- 
port is  published,  I  will  speak  of  its  size  and  power  in  another  place. 

The  Cleveland  Shaft  is  another  mine  which  has  not  run  well  during 
the  past  two  or  three  years.  This  mine  was  also  visited  in  August,  but 
it  was  not  working  at  the  date  of  visit.  I,  however,  went  into  the  pit^ 
passing  down  by  thd  slope  or  traveling-way.    I  found  this  traveling*way 
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to  be  a  very  badly  constructed  slope,  steep  in  its  ascent,  and  unsafe  for 
the  ingress  or  egress  of  miners  carrying  picks.  A  person  could  notT^me 
up  or  go  down  without  clinging  to  a  wire  rope  fastened  in  the  passage 
way.  The  mine  boss  informed  me  he  had  urged  the  company  to  fis  the 
traveling-way  so  that  mules  could  pass  up  and  down.  The  top  of  the 
shaft  of  this  mine  had  no  entry  gates. 

The  Truesdale  Mine  of  the  Hamilton  Coal  Company  is  situate  one 
mile  north-east  of  the  center  of  Vienna  township;  in  Trumbull  county. 
*rhe  shaft  is  eighty-two  and  a  half  feet  deep,  and  was  sunk  in  January, 
1876.  There  is  but  one  opening  though,  as  less  than  15,000  square  yards 
are  excavated;  the  time  required  by  law  for  providing  the  second  out- 
let is  not  yet  due.  Ventilation  is  provided  by  means  of  exhaust  steam 
from  the  pump  at  the  bottom  of  the  pit.  The  main  entry  at  the  date  of 
inspection  had  just  got  through  a  horse-back,  and  the  air  was  poor  in 
consequence,  but  air-courses  were  being  made. 

Where  this  shaft  goes  down,  the  material  covering  the  coal  is  sand- 
stone, containing  the  pebbles  of  the  Conglomerate.  In  the  swamp  entry 
this  roof  is  supplanted  by  the  ordinary  grey  shale  cover.  Coal  No.  2 
is  not  present  in  the  shaft. 

There  is  no  workable  coal  north  of  this  opening,  and  the  only  coal 
discovered  by  the  borers  is  a  seventeen  inch  seam  on  the  coal  level,  on 
the  farm  of  Gad  Andrews,  one  mile  north-east  of  the  sh  ift. 

The  workings  of  the  Vienna  Coal  and  Iron  Company's  Slope,  No.  2» 
were  finished  up  during  the  forepart  of  the  present  year,  the  last  car  be- 
ing raised  on  the  19th  of  February.  No.  1  was  inspected  in  May  last ;  it 
was  also  fast  approaching  exhaustion;  only  one  entry  was  running,  all 
the  others  being  worked  out,  and  the  greater  part  of  the  pillars  with- 
drawn. This  mine  was  also  finished  during  the  summer.  Both  mines, 
No.  1  and  No.  2  of  this  company,  are  now  abandoned. 

The  basins  or  swamps  in  which  these  mine  were  opened,  lie  on  the 
margin  or  out-crop  of  the  coal-field,  and  much  of  the  coal  appears  to  have 
been  partly  or  wholly  removed  by  denuding  forces,  by  currents  of  water 
in  rapid  motion,  or  by  shore  waves,  probably  the  latter — during  the  first 
stages  of  the  subsidence  of  the  coal  marsh.  Five  mines,  the  Truesdale ; 
the  Tyler ;  No.  1,  No.  2,  and  No.  3  of  the  Vienna  Coal  and  Iron  Company, 
were  opened  on  one  original  basin  or  swamp,  and  yet  none  of  these  mines 
connect  with  each  other.  The  swamp  or  basin  connects  beyond  a  ques- 
tion of  doubt;  but  the  coal  between  the  several  mines,  invariably  meets 
with  a  white  roof  in  the  swamp;  as  the  entries  are  pushed  under  this 
roof,  the  coal  gradually  but  surely  loses  hight.  The  thin  coal  will  not 
pay  the  cost  of  extraction,  and  is  left  unwrought  in  the  mine. 
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The  new  shaft  of  the  Vienna  Coal  and  Iron  Company,  No.  3,  was  com- 
menced on  the  19th  of  January  last,  and  was  sunk  to  the  coal  in  twenty* 
four  and  a  half  days — the  depth  being  eighty-seven  and  a  half  feet,  the 
size  of  shaft  eight  by  sixteen  feet.  The  hoisting  engine  of  this  pit  is 
Crane  Brother's  patent,  the  engine  instead  of  being  located  to  face  the 
front  of  the  shaft,  as  in  ordinary  winding  practice,  is  placed  at  the  end. 
The  shaft  is  divided  into  upcast  and  down-cast  compartments  by  a 
wooden  brattice,  and  a  steam  pump  at  the  bottom  of  the  upcast  serves  to 
rarefy  the  air. 

This  mine  was  visited  twice  during  the  year,  once  in  May  after  coal 
was  reached,  and  once  in  September,  after  the  entries  had  got  well  under 
way,  and  a  good  force  of  men  at  work  underground.  The  main  swamp 
in  which  the  face  entries  are  opened,  appears  to  split  into  two  branches 
in  the  south,  and  two  swamp  ent**ies  are  advancing  on  this  side  of  the 
pit,  and  one  on  the  north  side.  The  main  entries  are  already  advanced 
several  hundred  feet,  and  from  off  them  several  butt  entries  are  opened 
up.  The  face  and  butt  entries  are  made  eight  feet  wide.  Along  the 
swamp  entries  small  air-courses  were  being  driven  but  too  near  for  the  easy 
flow  of  air.  The  rooms  of  the  mine  are  started  at  eleven  feet,  then  wid- 
ened to  twenty-five  and  thirty  feet,  pillars  six  to  eight  feet  in  thickness 
being  left  between  rooms.  On  the  occasion  of  the  last  visit  the  cages  of 
the  shaft  were  covered,  safety  catches  and  safety  gates  were  applied,  but 
the  mine  had  but  means  of  ingress  and  egress,  and  the  ventilation  was 
miserable.  As  less  than  15,000  square  yards  had  then  been  excavated, 
the  mine  was  Working  within  the  limits  of  the  law  in  this  regard,  but 
not  so  as  regards  ventilation,  and  being  a  new  mine  there  was  no  excuse 
for  bad  air. 

In  one  of  the  hills  in  a  butt  entry,  a  second  opening,  consisting  of  a 
slope,  was  commenced  a  few  days  after  my  last  visit,  the  steam  pump 
was  also  lowered  to  the  bottom  of  the  shaft  to  assist  the  ventilation,  and 
the  leaking  places  in  the  brattice  stopped  up.  But  the  ventilating  power 
is  still  deficient,  and  a  furnace  or  fan  is  needed  and  must  be  applied.  A 
new  mine  should  have  a  ventilating  fan,  with  ample  power  to  increase  the 
current  many  times  beyond  the  requirements  of  laws,  so  that  when  the 
workings  extend,  and  the  frictional  resistance  increases,  there  may  still 
be  ample  power  to  the  end. 

The  Sodom  Slope,  owned  by  the  McCurdy  Coal  Company,  and  operated 
by  John  Stambaugh,  is  the  most  northerly  of  the  series  of  mines  in 
Liberty  township.  The  bottom  of  the  slope  enters  the  main  swamp ; 
two  main  entries,  one  extending  westward,  called  No.  2,  and  one  extend- 
ing eastward,  called  California,  branch  off  at  the  slope  bottom.    The 
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basin  is  narrow  and  sinuous.  The  eastern  swamp  wheels  to  the  south, 
then  to  the  south-east,  until  it  nearly  follows  the  western  extension  on  a 
parallel  line,  a  high  hill  of  the  Waverly  strata  cutting  out  the  coal  be- 
tween the  entries. 

The  ventilating  current  was  abundant  for  the  requirements  of  the 
mine,  but  the  air  was  not  well  distributed,  and  in  entry  No.  2  a  number 
of  the  miners  were  in  a  dull  and  heavy  atmosphere  unfit  for  the  abode 
of  man.  The  air-course  was  far  behind  the  entry  face,  and  reliance  for 
air  was  had  in  cutting  through  from  one  room  to  the  other.  In  the 
Centennial  and  California  entries  the  ventilation  was  better,  but  the 
air-courses  were  also  too  far  behind.  The  superintendent  promised  me 
that  he  would  drive  air-courses  and  keep  them  abreast  of  the  entries. 

The  Hood  Mine  has  been  improved  in  its  ventilation  by  the  driving 
of  air-ways,  overhauling  and  closing  stoppings,  and  it  was  in  good  order 
underground  when  last  inspected,  but  having  no  means  of  ingress  and 
egress  available  for  the  miners,  complaint  was  made  against  it  in  com- 
mon with  all  others  in  the  Mahoning  Valley.  This  mine  is  situated  be- 
tween the  Sodom  Slope  and  the  Church  Hill  Slope,  in  both  of  which 
latter  the  coal  in  the  swamps  is  never  less  than  four  feet,  while  in  the 
Hood  bank,  in  the  swamps,  the  bed  is  much  thinner,  and  the  swamp  is 
also  much  narrower.  Mine  owners  can  not  be  blamed  for  endeavoring 
to  work  with  as  little  expense  as  possible  who  are  operating  banks  that 
do  not  pay  well,  and  a  condition  might  arise  under  which  some  of  the 
provisions  of  the  mining  law  might  be  suspended  in  order  to  make  the 
extraction  of  the  coal  possible.  If  such  a  condition  should  arise,  the 
courts,  and  not  the  mine  inspector,  should  have  the  power,  after  hearing 
the  case,  to  say  whether  or  not  the  circumstances  justified  suspension  of 
any  provision  of  the  law ;  but  under  all  conditions  the  safety  of  the 
miners  should  be  assured.    To  this  all  other  considerations  should  yield. 

The  Church  Hill  Slope  is  the  largest  and  most  extensive  mine  in  the 
Mahoning  Valley,  unless,  possibly,  the  Brookfield  Slope.  The  workings 
extend  to  those  of  the  Church  Hill  Shaft  on  the  south-east,  and  to  those 
of  the  Kline  Slope  on  the  south-west,  the  main  openings  of  these  three 
mines  being  each  fully  one  and  a  half  miles  apart.  The  Centennial 
Shaft  also,  sunk  half  a  mile  north  of  the  slope  mouth,  passes  into  the 
workings  of  the  slope.  There  is  a  furnace  and  air-shaft  for  ventilation. 
The  air,  which  formerly  came  down  the  slope,  now  enters  the  mine  by 
the  Centennial  Shaft.  The  furnace  is  not  maintained  as  it  ought  to  be 
for  so  extensive  a  mine.  The  furnace  man  has  to  dig  the  coal  for  the 
fire  and  keep  up  the  furnace,  and  as  he  is  an  aged  man,  has  more  work 
than  he  can  do.    The  air-courses  of  this  mine,  also,  are  frequently  too 
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far  behind,  and  the  entries  and  interior  rooms  have  often  bad  air  in  con- 
sequence. I  have  repeatedly  notified  the  mine  boss,  and  the  mine  owners, 
of  the  necessity  of  more  attention  being  paid  to  the  ventilation;  and 
improvement  has  frequently  been  made,  but  not  maintained — the  mine 
being  allowed  to  go  back  to  its  old  order  of  neglect,  to  save  expense. 

The  workings  of  this  mine  are  so  extensive,  and  the  air  has  to  travel 
so  great  a  distance,  that  unless  daily  supervision  of  the  ventilating 
arrangements  is  had,  there  can  not  be  good  air.  All  the  butt  entries 
ought  to  be  made  double,  and  the  air  doors  erected  at  the  point  of  rooms 
thrown  aside.  There  is  neither  necessity  for,  nor  economy,  in  the  present 
plan.  The  air  courses  should  also  be  made  at  least  thirty  feet  of  sec- 
tional area.  Air,  as  is  well  known  to  intelligent,  practical  miners,  is 
greatly  retarded  in  its  passage  through  the  mines  by  the  friction  it  en- 
counters in  rubbing  against  the  sides,  top,  and  bottom  of  the  air-ways. 
I  have  measured  the  column  of  air  passing  into  this  mine  when  the 
doors  used  for  guiding  and  directing  the  current  through  the  workings 
were  open,  and  found  20,000  cubic  feet  of  air  per  minute  moving; 
and  when  these  doors  were  shut  the  current  became  reduced  to  less  than 
10,000  cubic  feet  per  minute. 

The  furnace  of  this  mine  is  large  and  well  constructed,  and  if  a  vigor- 
ous fire  were  maintained,  and  the  air-courses  widened  out  to  thirty  feet 
of  sectional  area,  30,000  cubic  feet  of  air  per  minute  could  be  made  to 
sweep  the  mine.  It  would  not  cost  a  single  cent  of  additional  expense 
to  keep  such  a  current  moving,  but  the  sixty  to  eighty  trap-doors  would 
require  to  be  thrown  aside,  and  double  entries  driven  in  their  stead. 

The  Centennial  Shaft,  as  its  name  indicates,  was  sunk  last  year.  It  is 
a  one-horse  concern,  and  was  sunk  to  get  at  some  coal  on  the  Taylor  farm, 
adjoining  the  mining  leases  of  the  Church  Hill  Coal  Company.  There  is 
but  one  cage  in  the  shaft.  As  a  loaded  car  comes  up,  a  rope,  with  an 
empty  car  attached  to  the  end  of  it,  goes  down,  acting  as  a  back  balance, 
something  after  the  manner  of  the  old  farmer,  who,  when  going  to  mill 
on  horseback,  put  the  grain  in  one  end  of  the  sack  and  a  stone  in  the 
other  end.  This  shaft,  when  first  sunk,  had  neither  safety-catches,  safety- 
gates,  nor  cover,  but  it  is  now  provided  with  such  fixtures  as  the  law 
requires.    A  new  rope  has  also  recently  been  applied  for  hoisting. 

The  Church  Hill  Shaft  was  visited  in  January  last.  This  mine,  as 
noticed  in  previous  reports,  is  ventilated  with  a  fan,  the  first  erected  in 
the  State.  The  fan  was  too  small,  and  revolved  too  slowly  for  the  work 
required,  but  its  introduction  was  prompted  by  a  desire  to  make  the  mine 
as  safe  as  possible,  and  to  improve  the  ventilation.  At  the  time  of 
inspection,  all  the  entries  of  the  mine  had  reached  the  boundary  of  the 
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mining  leases,  or  the  coal  had  thinned  out,  and  work  was  about  being 
commenced  on  the  pillars.  The  Church  Hill  Slope,  and  the  Church  Hill 
Shaft,  as  also  the  Halliday  Slope,  were  complained  against  last  year 
by  reason  of  defective  ventilation  at  the  working  faces  of  the  mine.  On 
the  assurance  that  no  further  cause  of  complaint  would  be  possible, 
the  suits  were  discontinued,  a  special  inspection  of  each  of  the  three 
mines  being  m^tde  before  the  suits  were  withdrawn.  There  is  more 
trouble  in  getting  mine  bosses  to  provide  and  maintain  the  necessary 
ventilation  than  with  all  the  other  requirements  of  the  law  combined. 

Kline's  Slope  is  three  hundred  and  ninety  feet  in  length,  dipping  one 
foot  in  three.  It  passes  through  three  thin  strata  of  coal  before  reaching 
the  main  seam.  Near  the  bottom  of  the  slope  the  air-shaft  of  tbe  mine  is 
located.  The  furnace  is  a  double  one,  and  when  both  flues  are  well  fired 
up  the  ventilating  current  of  air  is  amply  suflBcient  for  the  requirements 
of  the  mine.  There  are  four  swamp  entries  in  this  mine,  following  two 
main  swamps  in  opposite  directions.  The  "Dip"  and  "Ireland*'  entries 
are  in  the  one  swamp,  the  "  Dip  "  running  in  a  general  north-east  course, 
and  the  "Ireland"  in  a  general  south-west  course.  The  other  two  swamp 
entries  are  called  "Carluke"  and  "Cornwall."  "Carluke"  branches  off  the 
main  swamp  on  the  "Dip"  entry,  and  extends  north-west  for  two  hundred 
yards,  then  wheels  to  the  west  and  south-west.  Between  "Carluke"  and 
the  bottom  of  the  slope,  "Cornwall"  branches  off  on  the  other  side,  and 
runs  southward.  These  two  swamps  cross  each  other;  they  are  both 
quite  narrow,  the  coal  rising  rapidly,  and  thinning  out  on  the  hillsides. 
In  working  this  mine,  the  entries  are  driven  nine  feet  wide ;  the  rooms 
opened  at  nine  feet  and  widened  to  thirty  feet,  the  thickness  of  pillar  be- 
tween rooms  being  nine  feet.  The  ventilation  is  guided  and  directed  by 
trap  doors,  and  the  room- workings  are  generally  provided  with  good  air, 
but  there  is  neglect  in  getting  air  up  to  the  face  of  the  entries.  In  the 
"Dip,"  at  the  date  of  inspection,  the  air  was  not  good.  Over  a  great  part 
of  this  mine  the  shale  roof  covering  is  often  not  more  than  three  feet 
thick,  though  the  whole  thickness  of  cover  is  one  hundred  and  forty  to 
one  hundred  and  sixty  feet.  All  the  overlying  material  is  composed  of 
the  "Drift" — clay  and  gravel — showing  the  site  of  an  ancient  creek  or 
river.  The  eroded  strata  are  scooped  down  to  the  swamp  of  the  mine, 
and  conform  to  the  old  trough,  in  which  the  coal  reposes.  The  shale  cover 
over  the  coal  is  about  three  feet  thick  in  the  swamp,  and  about  the  same 
thickness  in  the  hill-sides,  where  the  coal  thins  out.  The  "Dip"  entry 
of  this  mine  will  connect  with  a  swamp  entry  of  the  Church  Hill  Mine 
advancing  from  an  opposite  direction.  There  appears  to  be  no  fault  in 
the  way.    The  entry  called  "  Ireland,"  extending  south-west,  would,  were 


/ 


61 

no  horseback  encountered,  connect  with  the  workings  (long  abandoned) 
of  the  old  Briar  Hill  Mines,  two  miles  distant. 

The  Powers  Mine  and  the  Reno  Mine,  situate  one  and  one-half  miles 
west  of  Youngstown,  formerly  operated  by  the  Powers  Coal  Company  and 
the  Reno  Coal  Company,  were  during  the  present  year  operated  by  the 
Powers  Coal  Company.  The  Powers  Mine  is  nearly  wrought  out,  only 
fifteen  men  being  at  work  drawing  pillars  in  September. 

The  Reno  Mine  was  working  a  force  of  forty  men.  The  workings 
extend  aloQg  a  narrow  swamp  on  both  sides  of  the  slope  bottom. 
The  air  is  split,  near  the  slope  bottom,  into  two  columns,  one  split 
following  the  right  swamp  entry,  and  the  other  the  left  swamp  |entry. 
The  air-shaft  and  furnace  of  this  mine  are  too  small  to  cause  a  brisk 
movement  of  air,  though  the  working  places  were  clean  and  sweet, 
except  at  the  entry  faces — the  mine  being  comparatively  new  and  the 
workings  of  limited  area.  The  mine  boss,  who  is  a  very  intelligent  man, 
informed  me  that  another  air-shaft  would  be  sunk  in  the  spring,  and  an 
ample  furnace  located  at  the  bottom  of  it. 

During  an  official  visit  to  this  mine,  my  attention  was  called  to  the 
boiler  of  the  hoisting  engine  by  a  gentleman  living  in  the  vicinity,  who 
informed  me  it  was  in  a  very  unsafe  condition,  liable  to  burst  at  any  time, 
and  tha^t  the  last  time  the  boiler  was  cleaned  and  filled,  the  engineer, 
dreading  an  explosion,  hid  himself.  As  this  slope  had  no  available 
means  of  ingress  and  egress  in  the  second  opening,  I  placed  the  mine  in 
the  hands  of  an  attorney  to  be  complained  against,  both  by  reason  of  lack 
of  available  ingress  and  egress  in  the  second  opening,  and  the  unsafe  con- 
dition of  the  boiler.  At  the  same  time,  I  wrote  the  foreman  of  the  mine 
as  to  the  condition  of  the  boiler,  and  received  the  following  reply  : 

Powers'  Coal  Company,  Youngstown,  Ohio,  September  19, 1877. 
Mr.  Andrew  Roy  : 

Iht-r  Sir— I  was  favored  with  your  not?  yesterday.  In  regard  to  the  Reuo  Bank 
boiler,  I  will  state  that  since  I  got  charge  of  it,  it  has  been  repaired  twice,  once  over  the 
fire,  and  once  on  the  back  end  of  one  of  the  flues.  Last  time  it  was  repaired,  the  me- 
chanic sai.l  to  me  he  did  not  84te  much  wrong  with  it  then ;  and  from  the  external  and 
internal  appearance,  I  do  not  apprehend  any  immediate  danger.  It  is  a  double-flaed 
boiler;  iis  diameter  is  throe  feet;  it  is  twenty  ieet  long,  with  plates  three-sixteenth  of 
an  inch  thick,  and  working  with  forty  pounds  pressure.  The  safety-valve  raises  at  forty- 
five  pounds. 

With  respect, 

Robert  Hunter. 

The  Haroff  Slope  is  the  most  southerly  of  the  series  of  mines  on  the  • 
line  of  the  Niles  and  New  Lisbon  Railroad,  opened  on  the  block  coaL 
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The  slope  is  one  hundred  and  forty-three  yards  in  length,  dipping  one 
foot  in  three.  There  are  two  shafts  beside  the  slope,  one  of  which  is  used 
as  an  upcast,  at  the  bottom  of  which  the  ventilation  furnace  is  placed. 
The  other  shaft  is  used  for  pumping  water. 

The  main  entry,  following  the  swamp,  runs  in  a  general  north-western 
direction.  The  basin  is  narrow  and  steep,  the  coal  pitching  sometimes 
twenty-five  to  thirty  degrees.  The  butt  entries  are  laid  out  every  one 
hundred  and  ten  yards,  and  extend  on  both  sides  of  the  swamp.  The 
rooms  are  thirty  feet  wide,  are  opened  on  each  side  of  the'  butt  entries, 
and  meet  in  the  middle  of  the  block.  The  thickness  of  pillar  between 
rooms  is  six  to  eight  feet. 

The  slope-opening  and  the  pumping-shaft  are  both  down-casts,  and 
each  column  of  air  ventilates  separate  divisions  of  the  mine.  Both 
streams,  after  passing  the  working  places  of  the  miners,  unite  in  the 
main  entry,  thence  flow  to  the  furnace,  and  are  passed  through  the  up- 
cast. The  pumping-shaft,  sunk  in  the  spring  of  the  year,  materially 
assisted  the  ventilation  of  this  mine. 

The  Pennel  Slope  is  four  hundred  and  eighty-five  feet  in  length,  and 
dips  fourteen  inches  to  the  yard.  The  air  shaft  is  one  hundred  and  thirty- 
eight  feet  deep,  and  has  a  ventilating  furnace  at  the  bottom.  The  main 
entry  extends  south-west  and  north-east  from  the  bottom  of  ^the  slope. 
There  is  but  one  swamp  in  the  mine,  and  the  basin  is  less  than  one  hun- 
dred yards  in  width.  The  coal,  in  ascending  the  hills,  never  thins  out 
to  a  point,  but  is  usually  fully  two  feet  in  thickness,  when  a  white  roof 
of  fire-clay  or  sand-stone  is  encountered,  which  suddenly  cuts  out  the  coal 

The  rooms  are  twenty-seven  feet  wide ;  the  pillars  nine  feet  thick' 
The  butt  entries  are  one  hundred  yards  apart ;  rooms  working  off  both 
sides. 

An  air-course  is  driven  along  side  of  the  main  entry  in  both  of  these 
galleries,  and  the  air  is  generally  kept  well  up  towards  the  entry 
faces. 

The  Haroff  and  the  Pennel  Mines  have  not  run  much  in  the  past  three 
years,  and  were  inspected  for  the  first  time  this  year.  In  both  mines  the 
arrangements  for  ventilation  are  good,  and  if  the  furnace  is  maintained 
and  the  air-courses  kept  up,  there  can  be  no  cause  for  complaint. 

Coal  No.  2  is  forty-Feven  feet  above  Coal  No.  1  in  the  pumping-shaft  of 
the  Haroff  Mine.  In  the  slope,  the  distance  is  about  the  same.  In  the 
air-shaft  no  other  coals  are  shown,  though  in  the  slope  two  additional 
beds,  both  very  thin,  are  met.  In  the  Pennel  Slope,  situate  half  a  mile 
north  of  Haroff,  no  coals  were  encountered  in  sinking,  except  the  main 
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seam  at  the  bottom  ef  the  mine.  In  the  Haroff  Slope,  Coal  No.  2  is  four- 
teen inches  thick;  in  the  pumping-shaft  it  is  three  feet  two  inches 
thick. 

About  one  hundred  and  sixty  feet  above  the  horizon  of  Coal  No.  1,  the 
blue  or  lower  limestone  appears;  it  has  been  quarried  on  the  surface  for 
furnace  use,  in  the  neighborhood  of  the  Pennel  Slope,  and  is  from  one  to 
two  and  a  half  feet  in  thickness.  Coal  No.  3,  so  often  underlying  this 
layer  of  limestone  in  other  parts  of  the  coal  field,  is  wanting ;  imme- 
diately below  the  limestone,  a  stratum  of  iron  ore  is  found,  which  is 
quarried  and  sent  with  the  limestone  to  the  furnaces  of  the  valle};. 

The  Foster  Shaft  is  the  deepest  in  the  Mahoning  Valley,  being  two 
hnndred  and  forty  feet  in  depth.  There  is  a  bed  of  limestone  two  and  a 
half  feet  in  thickness,  thirty-two  feet  befow  the  top  of  the  shaft.  Imme- 
diately below  the  limestone,  a  massive  sandstone,  one  hundred  and  eight 
feet  in  thickness,  was  passed  through.  The  coal  is  five  and  six  feet 
thick  in  its  best  developments,  but  where  the  shaft  was  sunk,  the  seam 
is  troubled  with  horse-backs,  which  cut  out  the  coal  in  the  swamps  of 
the  mine.  The  first  horse-back  met  was  one  hundred  and  fifty  yards 
thick.  The  second  fault  is  one  hundred  yards  east  of  the  first  one,  and 
the  coal  between  the  two  faults  48  thinner  than  it  should  be.  This  sec- 
ond fault  is  about  one  hundred  yards  in  thickness.  The  roof  over  the 
thin  coal  in  the  horse-back,  as  well  as  the  material  resting  on  the  floor  of 
the  second,  where  there  is  no  coal  in  the  fault,  is  either  sandstone  or  fire- 
clay, or  a  mingling  of  both. 

The  coal  floor  in  the  swamp  of  the  mine  is  a  stratum  of  fire-clay 
three  feet  thick.  Thit  rests  in  turn  upon  a  bed  of  sandstone.  The 
trough  in  which  the  coal  reposes,  where  the  shaft  went  down,  is  narrow 
and  abrupt.  One  of  the  drill-holes,  put  down  one  hundred  and  fifty  yards 
from  where  the  coal  is  five  feet  thick,  struck  the  •*  flag-rock" — the  Wa- 
verly  sandstone — fully  one  hundred  and  ten  feet  above  the  coal  level  in 
the  swamp.  In  the  vicinity  of  West  Austintown,  where  the  HarofiTand 
Pennel  Slopes  are  sunk,  the  ** flag-rock"  is  sometimes  met  forty  feet 
below  the  surface,  while  the  coal  itself  in  the  swamps  of  the  mines  is 
one  hundred  and  fifty  feet  of  perpendicular  depth.  These  basins  are 
very  narrow,  and  the  coal  rises  at  once  out  of  the  swamps,  climbing  up 
the  hill-sides  at  the  rate  of  twenty-five  to  thirty  degrees. 

Coal  No.  2  is  met  in  the  Foster  Shaft,  but  it  is  thin  and  worthless. 
There  is  no  coal  immediately  below  the  limestone. 

In  the  Fennel  Slope,  the  main  coal  sometimes  splits  in  two,  but  soon 
re-unites  the  intercalated  material  in  hard,  gray  Bhale.    This  mine  is 
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situate  two  miles  south  of  the  Thornton  Mine,  where  the  seam  is  split 
up  by  the  intercalated,  wide-awake  shale  and  the  black-band  ore. 
The  gray,  hard  shale  appearing  in  the  coal  at  the  Fennel  Mine,  is  the 
faint  appearance  of  that  material,  which  splits  the  coal  at  Mineral  Ridge, 
until  the  two  benches  are  sometimes  four  and  five  feet  apart. 

The  Foster  Mine  and  the  Osborne  Mine  were  visited  and  inspected  on 
the  6th  of  February.  Both  9rre  shaft  openings,  and  they  had  each  but  one 
means  of  egress.  The  Foster  Shaft  is  a  new  work,  the  pit  having  been 
sunk  in  1873.  Owing  to  the  presence  of  horse-backs  in  the  mine,  little 
progress  has  been  made  with  the  underground  excavations. 

The  Osborne' Shaft  is  an  older  aifd  much  more  extensive  mine.  At  the 
time  the  mining  law  went  into  operation,  the  mine  bad  communication 
with  the  **old  shaft"  on  No.  11  entry.  The  coal  of  the  old  shaft  having 
been  worked  out,  the  pillars  were  attacked  and  withdrawn,  and  commu- 
nication was  hopelessly  closed  between  the  two  mines  about  the  begin- 
ning of  February  of  the  present  year. 

The  south  entry  of  this  mine,  called  the  dip  entry,  was,  at  the  date  of 
inspection,  in  a  horse-back,  for  200  yards.  There  is  a  trace  of  coal  all  the 
way.  Coal  of  workable  thickness  was  known  to  exist  beyond  this  fault 
before  it  was  entered.  ^ 

The  Kyle  Bank  is  one  of  the  best  ventilated  in  the  Mahoning  Valley, 
and  its  main  shaft  is  one  of  the  safest  and  finest  structures  in  the  State. 
The  second  opening,  as  is  usual  in  this  valley,  has  a  ventilating  furnace 
at  the  bottom  of  it.  When  complaint  was  made  last  summer  against  the 
mines  of  this  valley,  in  which  there  were  no  ladders  in  the  second  shafts, 
some  of  the  mines  applied  iron  ladders  or  sunk  third  shafts  and  put  wooden 
ladders  there,  but  none  of  the  mine  owners  who  had  but  two  shafts, 
seemed  willing  to  divide  the  upcast  into  two  compartments,  one  for  the 
escape  of  the  smoke  and  gases,  and  the  other  for  the  exit  of  the  miners 
in  case  of  accident.  Desirous  of  obtaining  a  legal  decision  as  to  the 
meaning  of  the  statute  in  regard  to  the  available  means  of  ingress  and 
egress,  a  trial  was  had  against  this  mine  before  Judge  Taylor,  in  Youngs- 
town  Court  of  Common  Pleas,  November  9,  1877.  The  following  is  the 
testimony  : 

TBSTIMONY  OF  ANDREW  ROY. 

Andrew  Roy,  being  called,  on  part  of  the  State,  testified  as  follows : 

Q.    Yon  may  state  to  the  Court,  Mr.  Roy,  if  yoa  are  acquainted  with  the  Kyle  coal 
bank. 
A.    Yes,  sir ;  I  have  been  through  the  bank  several  times. 
Q.    When  were  you  last  through  the  mine  f 
A.    My  recollection  is  that  it  was  three  or  four  months  ago. 
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Q.    Was  that  before  this  salt  was  commenoed  f 

A.    I  think  it  was  some  time  before  it ;  I  caroiot  tell  how  long. 

Q.    How  is  the  mine  entered— by  a  shaft  or  a  slope  f 

A.  The  mine  is  a  shaft  opening.  It  has  an  air-shaft  which  is  the  second  opening. 
There  was  no  ladder  in  the  second  shaft,  or  means  of  ingress  or  egress,  when  I  visited  it. 

Q.    How  far  apart  are  the  two  openings  f 

A.    About  two  hundred  and  fifty  yards. 

Q.    Do  you  know  the  depth  of  the  two  shafts  f 

A.    The  first  is  180  to  i^OO  feet  deep ;  the  second,  140  feet  deep. 

Q.    What  are  the  meaus  of  ingress  and  egress  f  - 

A.  In  the  hoisting  shaft,  they  have  the  best  and  safest  means  in  the  State;  as  to  the 
second  shaft,  I  understand  they  have  a  ladder  in  there  now. 

Q.    How  is  the  ventilation  secured  f 

A.    By  a  furnace  at  the  bottom  of  the  second  shaft. 

Q.  Describe  the  furnace.  How  far  is  it  from  the  bottom  of  the  second  shaft,  and 
how  much  coal  is  burned  on  it  f 

A.  The  furnace  is  six  feet  wide,  three  and  a  half  feet  high  above  the  grate  bars,  and 
ten  feet  long.    It  burns  about  500  pounds  of  coal  at  once,  when  the  fire  is  well  kept  up. 

Q.    How  many  men  are  employed  in  the  bank  f 

A.  I  do  not  know  positively  ;  I  have  not  counted  them.  [Conceded  that  more  than 
ten  men  work  in  the  bank,  and  that  defendants  own  the  bank.] 

Q.  Would  a  ladder,  in  the  second  shaft,  be  always  available  as  a  means  of  ingress 
and  egress  f 

A.  If  the  furnace  was  being  well  maintained,  I  do  not  think  men  could  get  out. 
The  flame  from  the  furnace  would  scorch  them  in  passing  into  the  shaft. 

Q.    If  the  fire  were  green,  could  men  get  out  J 

A.    I  think  men  would  be  suffocated  by  the  smoke. 

Q.    Would  not  the  gases  from  the  coal  suffocate  the  men  f 

A.    I  think  not. 

Q.    What  gases  are  formed  from  the  burning  of  coal  f 

A.  The  deleterious  gases  are  carbonic  acid,  and  carbonic  oxide.  Carbonic  acid  is  th« 
product  of  the  perfect  combustion  of  the  coal ;  carbonic  oxide  the  result  of  imperfeot 
combustion.  I  made  a  calculation,  this  morning,  of  the  quantity  of  deleterious  gasta 
formed  from  the  combustion  of  a  pound  of  Briar  Hill  coal.  I  have  not  the  figures  with 
me ;  but  I  am  perfectly  satisfied  men  may  pass  through  the  shaft  during  an  ordinary  firt*, 
without  danger  from  these  gases.  A  man  might  stay  in  the  shaft  half  an  hour  before  h« 
would  be  overcome.  The  .air  is  changed  in  the  shaft  every  thirty  seconds,  and  a  pound 
of  Briar  Hill  coal  forms,  in  combustion,  twenty-four  cubic  feet  of  carbonic  acid  gas. 

By  the  Court. — Q.    How  long  would  it  take  a  man  to  ascend  the  ladder? 

A.    He  eould  do  it  in  two  minutes  and  a  half,  but  he  ought  to  have  four  minutes. 

Q.    What  is  the  temperature  of  the  air-shaft f 

A.  Well,  I  am  sorry  I  have  not  made  an  examination  with  a  thermometer,  but,  judg- 
ing from  examinations  made  at  other  shafts,  I  think  it  would  not  exceed  200  to  ^% 
degrees  at  the  bottom,  and  150  degrees  at  the  top. 

Be-direct. — Q.    Would  not  the  iron  ladder  be  too  hot  for  men  to  take  hold  ? 

A.  I  think  it  would  likely  be  too  hot  at  the  bottom,  unless  water  is  running  down 
the  shaft  along  side  of  the  ladder  to  cool  it. 

Cro88  examined — Q.  What  would  y«»n  say,  Mr.  Roy,  if  there  were  a  windlass  with  a 
carriage  upon  ic  to  let  dow  u  the  second  shaft,  about  men  getting  out  safely  f 
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» 

A.    Men  conld  be  got  out  fhat  way. 

Q.     Do  you  know  that  there  wjw  a  win<llas9  there  when  you  were  there  t 

A.    YevS,  sir,  I  know  there  is  a  winilla88  there. 

Q  What  wouM  you  8ay  about  the  tirst  opeuing  being  a  means  of  ingress  and  egress 
at  all  limes  f 

A.     It  is. 

Q.    Th«^  carriage  is  sometimes  upf 

A.     When  one  carriage  is  up,  the  other  is  flown.  ' 

Q.  Suppose,  Mr.  Roy,  as  a  matter  of  fact,  that  men  had  gone  up  the  iron  ladder  while 
a  fire  was  burning  ? 

A.    Tliat  wouhl  be  the  best  of  proof. 

Q.     Are  you  aware  tliat  men  have  gone  up  that  shaft  when  a  fire  was  on  ? 

A.     The  tire  might  be  low. 

Q.     How  long  woiihl  it  take  to  draw  the  fire  away  t 

A.  Judging  from  an  experiment  made  at  the  Wealhersfield  shaft,  it  wonld  take  aboat 
half  an  hour. 

Q.     What.  wouM  you  say  a'>out  drawing  the  fire  in  ten  minutes. 

A.  It  would  take  about  half  an  hour  for  the  shafc  to  cool,  so  that  men  could  go 
throiigli  it. 

Bif  the  Court, — Q.    How  long  wonld  it  take  a  hundred  men  to  get  out  with  a  windlaasf 

A.     About  five  hun<lied  minutes. 

Q.     How  long  wouhl  it  take  a  hundred  n*en  to  climb  the  ladder  f 

A.  There  might  be  fimrteeu  men  on  the  ladder  at  ouce^  each  man  taking  fonr  miiiotes 
to  get  out.    You  can  calctilate  the  time  from  these  figures.  ^ 

/iV  (Unct  examined  — Q  ISu]>p08e,  Mr.  R<»y,  that  a  hundred  men  were  in  the  mine,  snd 
the  iirst  shaft  were  to  close,  what  would  become  of  the  smoktt  and  gases  in  the  furuace 
at  the  second  shaft  ? 

A.    They  would  lay  dead. 

Q  In  your  judgment,  could  a  hundred  men  be  got  out  alive  under  such  circam- 
stance.s  ? 

A.     I  think  not. 

Q.  Suppose  an  accident  were  to  occur  at  the  first  opening,  and  the  fire  had  to  be 
drawn  out  the  furnace  before  the  men  could  ascend  the  ladder,  could  ihey  all  be  got  out 
alive  f 

A.  If  there  was  a  good,  cool  fellow  to  boss  them,  they  couM  be  got  out;  but  I  think 
a  i)anic  would  likely  occur.  The  men  would  lose  all  self-control,  aiid  the  result  would 
be  a  catastrophe  such  as  occurred  at  the  Brookfield  bank  a  few  mouths  ago. 

Q.     Do  jou  think  they  would  all  be  got  out? 

A.     I  think  they  would  not. 

TESTIMONY  OF  JONATHAN  OATKY. 

Jonathan  Oatey  being  sworn,  on  part  of  defendant,  testified  as  follows: 

Q.  What  is  your  business  f 

A.  My  business  is  to  superintend  the  Kyle  coal  bank. 

Q.  How  long  have  you  been  at  the  business  f 

A.  Five  years  at  that  shaft.    I  have  been  forty  years  a  miner  and  a  boss. 

Q.  What  is  yonr  age  T 

A.  I  am  now  fifty-one  years  old. 
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Q.     Wlint  facilities  hnve  yon  for  men  to  get  ont  and  in  t 

A.     We  claim  we  have  one  of    lie  best  openingH  in  the  State. 

Q.     Have  you  more  than  one  mode  of  egres**  for  thu,t  bank? 

A.  We  have  tw<i.  Our  shaft  in  case  of  egresH  and  ingress  is  one  hundred  and  forty 
feet  deep,  and  in  that  we  have  a  wire  rojie  ladder  which  tliey  can  ascend  or  descend  as 
fast  as  they  want  to.  The  ladder  hnn>>s  about  fifteen  inches  fr«»ra  the  wall,  and  a  man 
can  put  his  back  to  the  wall,  or  he  can  Ht4»p  every  fourteen  feet  on  the  buntings  to  rest. 

Q.     Is  theie  any  diffi«  ulty  in  going  out  or  in  with  an  ordinary  fire? 

A.     No.  sir. 

Q.  What  would  you  say  about  the  way  of  getting  out  being  better  by  having  a  i)ar- 
tition  in  the  shaft  t 

A.  I  think  it  would  be  worse,  as  it  would  interfere  with  the  air.  "We  claim  it  would 
not  Murt«»crt»«»  men  hs  bad  as  if  they  were  in  a  close  box  climbing. 

Q.     H<»w  loiT);  wouhl  it  take  to  draw  the  lire  to  get  out  ? 

A.  'tVn  minutes  We  have  done  it  in  that  time.  There  is  one  fire  put  on  at  six  in 
the  morning,  one  at  eleven,  and  one  at  four. 

Q.     How  l(U)g  would  it  take  with  a  fresh  firef 

A      Probably  twenty-tive  minutes. 

Q.     When  this  coal  is  drawn  out,  what  means  have  you  of  putting  out  the  fireT 

A.  We  have  a  stream  of  water  under  the  grate  bars,  that  the  tire  could  be  extin- 
gnished  in  a  very  little  time. 

Q      What  danger  is  there  in  getting  outt 

A.  If  the  nniiu  shaft  nhould  close,  we  do  not  have  to  go  that  way  to  get  to  the  Hp- 
cafit.  We  have  a  separate  way  around,  calUd  an  air-way.  It  leads  to  the  second  o|>en- 
ing. 

Q.     How  long  would  it  take  a  man  to  get  up  the  ladder! 

A.    Four  or  tive  minutes. 

Q.     How  many  could  go  out  at  a  time  f 

A.     As  many  as  could  get  on  to  it — fifty  men. 

Q.     Had  you  any  means  of  getting  out  before  this  ladder  was  put  in  T 

A.  We  have  an  iron  wheel  windlass  on  top  of  the  thuft.  St»me  of  the  men  get  inte 
the  box  three  at  a  time.     VN  e  took  them  out  once  at  the  main  bhaft. 

Q.     How  long  would  it  tnke  to  wind  the  men  up  f 

A.     It  would  take  three  or  four  hours. 

Q.     When  was  that  windlass  there  T 

A.     We  sank  the  air-shaft  with  it.    It  has  been  there  ever  since  T 

Q.     How  long  does  it  take  to  bring  them  out  of  the  main  shaft  on  the  carriages? 

A.     It  takes  fifteen  minutes  to  bring  out  ten  mules  and  a  hundred  men. 

Q.     How  deep  is  the  main  shaft  ? 

A.    It  is  one  hundred  and  eighty  feet. 

Q.    How  much  longer  would  it  take  to  get  out  by  a  windlass? 

A.     It  would  take  a  gi»od  deal  longer? 

Cro89  examined.    Q.    When  was  that  wire  rope  ladder  pat  up  in  the  second  shaft  ? 

A.    A  out  a  month  ago. 

Q.     Before  this  suit  was  commenced  ? 

A.    No,  sir;  I  had  not  heard  of  the  suit  then. 

Q.    Do  you  remember  when  Roy  visited  the  bank  three  or  four  months  ago  ? 

A.     It  was  since  that  time. 

Q.    Yon  said  that  fifty  men  could  get  on  that  ladder  at  once— do  you  still  think  that  ? 


68 

A.    Why,  I  speak  that  way  becaase  they  went  np  so  in  the  old  coontry. 

Q.    I  want  to  know  whether  fifty  men  could  get  on  to  that  ladder  at  onoe  ff 
'  A.    I  don't  know ;  bnt  as  soon  as  one  man's  foot  left  the  roand  another  could  get  ob 
to  it 

Q.    How  many  men  are  there  in  the  bank  T 

A.    There  are  about  a  hundred  men  in  the  bank. 

Q.    How  long  would  it  take  all  to  get  out  T 

A.    I  do  not  know. 

Q.    How  near  is  the  furnace  to  the  bottom  of  the  shaft  T 

A.    I  should  judge  about  eight  feet  from  the  center  of  the  shaft  f 

Q.    Would  the  blaze  go  into  the  shaft  when  it  was  in  full  force  T 

A.  No,  sir.  I  have  been  in  there  fifcy  times.  We  have  three  ways  of  getting  to  the 
flue.    I  could  stay  there  as  long  as  yon  please. 

Q.    Have  you  ever  been  up  that  ladder  T 

A.    I  have  been  down  about  half  the  distance.    I  never  went  through  it.    Some  of 
the  men  have  been  throagh  it,  when  the  furnace  was  on  and  the  fire  was  bnining. 
When  we  put  the  ladders  in,  one  day  when  the  fire  was  built,  I  was  down  about  eighty 
feet.    The  firemen  built  a  fire,  and  the  dust  and  ashes  came  up,  and  I  hallooed  to  them 
to  put  it  out. 

Q.    What  opening  was  it  you  took  the  men  out  with  a  windlass  T 

A.    It  was  through  the  other  opening. 

Be-direct, — Q.    Coal  diggere  are  not  six  feet  tall,  are  they  T 

A.    No,  sir,  not  all. 

TESTIMONY  OF  WILLIAM  R.  WILLIABfS. 

• 

William  R.  Williams,  boing  sworn,  on  part  of  the  defense,  testified  as  follows : 

Q.    Where  do  you  work  f 

A.    At  Kyle's  Corners. 

Q.    In  what  bank  T 

A.    lu  Kyle's  coal  bank. 

Q.    Do  you  know  about  the  second  opening  ? 

A.    I  do. 

Q.     Had  you  anything  to  do  with  putting  in  the  ladder  T 

A.    I  put  them  all  in. 

Q.    Did  yon  work  all  the  time  at  it  f 

A.    I  could  not  work  all  the  time,  as  we  could  not  always  keep  the  fire  out. 

Q.    How  was  it  when  the  fire  was  on  f 

A.  I  went  in  one  day,  and  the  man  said  there  was  no  fire  there ;  bnt  I  felt  it  a  little 
warm,  aful  I  told  the  boys  at  the  top  to  send  me  down  to  the  bottom ;  there  was  a  dead 
fire  at  the  bottom,  with  coals  abont  a  foot  thick. 

Q.     How  would  that  tire  compare  with  an  ordinary  ^re  T 

A.  There  was  plenty  of  fire  there.  I  pulled  that  out  right  away,  and  went  back  to 
my  work. 

Q.    How  long  would  you  stay  T 

A.    Long  enough  to  put  in  a  bunting. 

Q.    Did  you  feel  any  difficulty  from  heat  or  gas  f 

A.    No,  sir. 

Q.    What,  if  any,  difficulty,  would  there  be  in  going  up  the  ladder  T 
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A.  Ten  could  go  up  the  ladder  at  any  time  when  the  fire  was  low,  bnt  not  when  the 
fire  was  fresh. 

Q.    How  long  would  ifc  take  to  pall  it  oat  f 

A.    Aboat  ten  minutes. 

Q.    When  did  you  work  f 

A.    I  was  working  as  soon  as  I  could  get  ready  after  the  men  quit. 

Q.    How  soon  cbnld  you  go  up  after  pulling  out  the  fire  T 

A.    We  could  pull  the  fire  out  in  ten  minutes,  and  go  up. 

Q.    What  benefit  would  there  be  to  have  a  partition  put  in  there  f 

A     I  had  rather  have  it  without  it,  as  it  would  be  too  close. 

By  the  Court, — Q.    What  do  you  mean  by  that  f 

A.    It  would  close  up  on  the  air. 

Dtred.— Q.    Would  it  be  more  difficult  to  go  up  f 

A.    I  think  I  could  go  up  easier  now. 

Cross-examined, — Q.    Did  you  ever  go  throagh  when  the  furnace  was  in  operation  f 

A.    I  never  xk  ent  up  wich  a  fresh  fire,  but  have  with  a  dead  fire. 

Q.    How  long  does  it  take  to  get  the  fire  started  f 

A.    I  do  not  know. 

Q.    How  much  coal  do  you  bum  at  a  time  f 

A.    I  do  not  know. 

Q.    Could  men  get  up  there  with  a  fire  on  f 

A.  The  men  could  not  get  at  that  ladder  when  fire  was  there,  of  course — not  when  a 
big  fire  was  on — on  account  of  smoke. 

Q.  If  you  had  a  windlass  to  put  twenty-five  men  on,  would  it  not  be  better  than 
*hatf 

A.    I  never  saw  one  so  big  as  that. 

Q.    What  is  the  diameter  of  this  shaft  where  the  ladders  are  f 

A.    I  think,  on  the  top,  five  or  six  feet;  do¥m  about  100  feet,  more  narrow. 

Q.    The  ladders  that  are  at  tae  bottom  of  it  are  pretty  straight,  then  f 

A.    Tbey  are  almost  straight  up  and  down. 

Q.    Are  not  wooden  ladders  the  best  f 

A.    You  would  not  put  them  where  the  fire  was. 

Q.  Suppose  the  air-shaft  was  twelve  feet  of  area,  and  then  a  partition  put  in,  would 
it  not  be  better  f 

A.    I  have  nothing  to  say  about  that. 

Be-direct. — Q.    You  are  satisfied  with  this  arrangement  f 

A.    Yes,  sir. 

TESTIMONY  OF  JOHN  PRTTCHARD. 

John  Prit chard,  being  first  sworn,  on  the  part  of  the  defense,  testified  As  follows: 

Q.  Where  do  you  workf 

A.  At  Kyle  Shaft. 

Q.  How  long  ha^  you  worked  there  f 

A.  I  have  worked  there  between  three  and  four  years. 

Q.  Do  you  know  about  tnis  air-shaft  f 

A.  Yes  sir ;  I  work  in  the  bank. 

Q.  I  will  ask  you  if  men  can  pass  up  that  wire-rope  ladder  when  there  is  a  fire  on  f 

A.  They  could  pass  up  better  when  the  fire  is  out. 

Q.  Can  they  pass  up  when  the  fire  is  firesh  f 
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A.  I  never  tried  it.  I  palled  the  fire  oat  when  I  was  w«>rkin2  on  it.  It  wan  a  red 
fire  that  was  on  when  I  was  workiai;  in  taere  ouce;  it  ja<«t  ot^eile  i  fr«.^4h  c  ijtl  t*>  ni»  .e  it 
fresh. 

Q.     How  was  it  as  to  being  an  ordinary  fire  f 

A.     It  ha<i  jnst  gone  so  far  as  to  nec^d  feeding. 

Q.     How  long  wonld  it  take  to  draw  that  iro  f 

A.     We  could  pull  the  firo  out  in  ten  iniiiunes.  at  the  farthest. 

Q.     Whit,  then,  would  prevent  in«n  goirig  up  the  la  I  ler  f 

A.     I  think  we  conld  go  up  the  laiMer  then. 

Q.     What  g/Mes  wonld  thero  be  ? 

A.  There  might  >e  a  stench  fniin  the  fire,  but*  that  woald  cone  up  the  air  shaft,  and 
flow  away  wira  the  air. 

Q.     How  long  wonld  it  take  to  go  np  T 

A.     I  thiuk  I  could  go  np  in  te.i  minutes. 

Q.     What  do  you  say  as  u>  the  partitio:i  7 

A.     I  would  soon  r  have  it  the  way  it  is  now. 

Q.    Is  it  a  means  of  egress  at  all  times  f 

A.     Yes,  sir. 

Cro88  examined.    Q.    Did  yon  ever  come  np  when  the  fire  was  g(M>d  f 

A.  No,  I  never  did.  I  never  saw  any  one  come  up  then.  When  I  saw  any  one  c.»me 
np  there  the  fire  was  low. 

Q.     Was  yon  ever  at  the  bottom  when  the  fire  was  on  f 

A.     Yes,  sir. 

Q.    What  did  you  ascertain  at  the  bortom  of  the  shaft  f 

A.  I  do  not  know ;  it  was  warm ;  I  staid  there  but  a  short  time ;  the  fire  needed  feed- 
ing. 

Q.    Could  yon  stay  at  the  bottom  of  the  shaft  when  the  fire  was  fresh  f 

A.  I  never  tried  it,  but  I  believe  I  could  go  in  at  any  time.  I  dj  u  >t  know  whetaer 
I  could  go  through  there  at  any  time,  but  I  think  I  could. 

Q.  S  ippose  that  there  were  a  hundred  meu  iu  the  ba  ik,  and  the  first  shaft  is  closed 
up  entirely,  could  the  men  all  get  out  ? 

A.  In  case  the  first  shaft  whs  closed  up,  the  second  shaft  would  not  He  an  upcast.  It 
might  act  as  an  upcast,  as  there  i-*  a  current  of  air  till  all  leakages  are  cloiied. 

Q.     Is  it  im^mssible  that  the  Hist.  uhaft  should  fad  in  f 

A.     If  the  down-cast  shiift  was  to  citch  lire  it  would  act  as  an  upcast  shifr. 

Q.  Suppose  the  roof  should  fail,  so  as  to  close  it  up,  what  would  be  the  condition  of 
the  fire  at  the  bottom  of  the  upcast  s  lafif 

A.     It  w(mld  still  act  as  an  upcast. 

Q.     Suppose  it  slumld  cbtse  up  ti>;htf 

A.    The  fire  wouhl  lay  there  rill  put  out;  those  gast'S  would  lay  there. 

Q.     Under  these  circumstancas,  could  not  all  get  <iut,  in  youro|dniou  f 

A.  I  do  not  know;  a  man  can  not  live  *viihont  air.  I  thi.ik  tliis  way — that  the  air 
would  be  there  a  certain  time  after  the  Current  is  cut  oft'.  , 

Q.  Suppose  the  firnt  shaft  were  closed  up  entirely,  do  you  8ay  that  all  the  men  could 
escape  f 

A.     I  should  think  they  could. 

Q.     Would  you  risk  it  f 

A.     I  do  not  want  to. 

Q.    Suppose  that  air-shaft  was  made  twice  as  large,  and  a  partition  made  in  the  mid- 
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die,  a  ladder  on  one  side  and  the  $iir-cast  upon  the  other,  would  it  not  be  better  than  the 
present  arraiigeuieiit?  » 

m 

A.     I  think  it  would. 

lie  direct  examined.  Q.  Is  there  any  possibility  that  there  could  be  a  fall  so  that  it 
would  close  up  all  the  pansa^esf 

A.     it  might  fall  in  that  way,  but  it  looks  so  strong  that  I  think  it  will  never  happen. 

Q.     If  the  luaiu  shaft  bh  >uld  catch  tire,  how  would  it  be? 

A.  It'  the  main  shaft  should  catch  tire,  the  current  w<»uld  come  up  there,  drawn  by  the 
heat.  It  wouhl  draw  the  smoke  from  the  flue  right  to  the  main  shaft.,  and  there  would 
be  no  upcast  an  the  second  shaft. 

Q.    Is  nut  there  an  air-curreut  in  the  bank  when  the  furnace  is  outf 

A.     If  there  is  an  outlet  and  an  inlet  there  is. 

Q.     Will  not  au  outlet  take  out  airt 

A.  Well,  I  have  seen  the  fldme  of  my  lamp  turn  sometimes.  After  the  inlet  is  cut  oflf, 
there  is  a  circulation  for  some  time. 

Re  cross-examined.  Q  You  say  the  roof  is  pretty  strong  in  that  bank — were  not  two 
men  killed  there  lately  by  the  roof  falling? 

A.     I  mean  at  the  bottom  of  the  shaft. 

By  the  Court.    Q.     How  long  have  yon  been  in  this  bank  ? 

A.     Abiiut  four  years. 

Q.     When  was  this  ladder  put  up  ? 

A.     About  two  weeks  ago,  or  more. 

Q.  If  there  should  be  an  accident  happening  to  the  down-cast,  would  yon  have  to  put 
out  the  tire  ? 

A.     Yes,  sir. 

Q.    You  think  it  would  take  ten  minutes? 

A.     Yes,  sir. 

Q.    Suppose  that  there  was  a  fire  at  the  air-shaft,  how  long  would  it  take  to  go  up  there ? 

A.     I  ihink  it  ^ould  take  ten  minutes. 

Q.    Could  a  man  go  up  there  at  any  time? 

A.     It  depends  upon  the  state  of  the  tire. 

Second  re-direct  examined.    Q.     Suppose  the  fire  was  not  frobh? 

A.     'i  hey  cnuld  go  up. 

Q.     Ho>v  much  of  the  time  is  there  in  the  bank  that  it  is  fresh? 

A.  I  feed  the  tire  twice — it  is  a  green  fire  for  twenty  minutes  or  half  an  hoar,  and 
then  it  stands  a  red  coal  tire  until  it  dies  d«wn  again. 

Q.     How  long  after  you  feed  the  tire  could  you  go  up  before  drawing  it? 

A.  I  feed  it  at  eleven.  About  half-past  two  you  could  go  up  the  hhaft.  I  do  not  say  but 
what  I  could  go  at  any  time.    I  think  I  could  go  right  up  with  a  iresh  tire. 

Q.     How  long  would  it  take  to  go  up  the  ladder? 

A.     I  could  go  up  in  tive  minutes. 

Q.     When  you  b*uilt  up  the  fire,  could  you  go  out? 

A.     You  I  ould  go  up  at  any  time  ? 

Q.    Did  >ou  ever  see  the  blaze  go  near  the  shaft? 

A.    I  never  saw  it  go  into  the  shaft. 

TESTIMONY  OF  JOB  WILLIAMS. 

Job  Williams,  being  first  duly  sworn,  on  part  of  defense,  testifies  as  follows: 
Q.    Where  do  you  work  ? 
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A.    At  Kyle's  Shaft 

Q.    How  long  hare  yon  worked  there  f 

A.    Two  years  in  December. 

Q.    How  long  hare  yon  been  a  miner? 

A.    Aboot  twenty-eight  years. 

Q.    What  difficulty  is  there  in  passing  up  that  air-shaft  with  the  iron  ladder  there  f 

A.    I  do  not  know  as  there  would  be  any  difficulty  only  when  a  fresh  fire  was  on. 

Q.    Could  a  man  get  out  there  with  a  fresh  fire? 

A.    I  never  tried. 

Q.    What  do  you  say  as  to  this  being  a  means  of  ingress  and  egress  t 

A.    We  have  two  ways  of  getting  out  at  present. 

Q.    How  is  it  as  to  being  available  at  all  times  f 

A.    It  is  available  at  all  times,  because  the  ladder  is  there. 

OoM-examliMi.    Q.    Have  yon  been  up  and  down  that  ladder  often  7 

A.    No,  sir;  never. 

Q.    Yon  say  a  man  might  ge  up  with  a  fresh  fire. 

A.  I  did  not  say  it  wa9  safe.  It  is  an  iron  ladder.  There  is  a  place  called  buntings 
that  the  ladder  is  fastened  on  to.  The  ladder  is  on  one  side  and  the  shaft  and  the  fire 
en  the  other. 

Q.    Do  men  usually  have  to  stop  to  rest  in  going  up  f  ^ 

A.    They  would  have  to. 

Q.    How  long  would  it  take  to  draw  the  fire  f 

A.    About  ten  minutes. 

Q.  Snppose  a  panic  should  seize  the  men,  what  do  yon  say  as  to  its  being  a  safe  place 
to  rest f 

A.    I  should  not  say  a  man  would  have  to  stop  every  fifteen  feet. 

Q.    Could  men  pass  one  another  on  the  ladder  f 

A.    Yes,  sir ;  they  conld  stand  on  the  buntings. 

Q.    You  say  you  do  not  think  it  would  be  safe  to  go  up  when  the  fire  was  on. 

A.    I  did  not  say  that  it  was  not  safe  only  when  a  fresh  fire  was  on. 

Q.    How  long  after  a  fresh  fire  was  put  on  f 

A.  I  can  not  say  how  long  it  would  take.  They  put  on  coal  twice  a  day — once  at 
eleven ;  then  at  four ;  sometimes  in  the  morning. 

Q.    What  do  you  work  at  f 

A.    I  am  a  miner ;  I  work  in  the  air- way. 

Q.    How  often  de  yon  see  it  f 

A.    I  see  it  about  once  in  a  year. 

Q.    When  did  you  see  it  last  f 

A.    Not  very  long  ago. 

Q.    How  long  is  that  f 

A.    I  think  last  spring. 

Q.  Snppose  that  by  some  means  the  first  shaft  shonld  close  up  by  caving  in,  would 
the  men  be  apt  to  escape  f — would  you  consider  it  safe  f 

A.    That  would  depend  whether  the  downcast  would  be  closed  entirely. 

Q.    Suppose  it  would  be  closed  entirely,  would  it  be  safe  f 

A.    They  can  always  work  a  little  after  the  air  is  cnt  ofif. 

Be-direct  examined,    Q.    Suppose  the  air-ahaft  is  closed  up,  would  there  be  any  reason 
Ibr  any  great  sight  of  panic  among  the  men  f 
A.    I  suppose  they  could  get  out  without  any  great  hurry. 


73 

Re  cross  eieamined,    Q.    Woald  there  be  any  panic  f 

A.    No,  sir. 

Q.    Have  you  ever  been  in  an  accident  t 

A.    I  have. 

TESTIMONY  OF  WILUAM  M.  WIIUAMS. 

William  M.  Williams,  being  first  duly  sworn  on  part  of  defense,  testified  as  follows: 
Q.    How  long  have  you  worked  at  the  Kyle  Coal  Bank  f 
A.    Four  years. 

Q.    Are  yon  acquainted  with  the  air-shaft  f 

A.    I  have  never  been  at  the  bottom ;  I  have  at  the  top ;  I  have  seen  the  iron  ladder. 
Q.    What  is  your  opinion  about  getting  up  the  ladder  at  all  times  T 
A.    I  think  I  can  go  up  at  any  time.    I  know  nothing  about  the  heat  at  the  bottom. 
Crass-eramined,    Q.    Yon  never  have  been  up  that  ladder. 
A.    No,  sir ;  I  have  heard  of  Williams  going  up  it. 
Q.    When  men  go  up  and  down,  they  go  up  and  down  the  other  shaft. 
A.    Yes,  sir. 

Q.    It  is  about  half  a  mile  from  where  the  men  work  to  the  shaft. 
A.    It  is. 

Q.    Suppose  that  something  would  happen  that  you  could  not  get  up  and  down  the 
first  shaft,  would  a  hundred  men  get  up  that  ladder  in  safety  f 
A.    That  would  depend  on  what  kind  of  men  they  be ;  some  would  go  up. 
Q.    Would  you  dare  to  go  up  there  at  all  f 
A.    Yes,  sir ;  I  have.been  up  ladders  that  distance.  ^ 

JONATHAN  OATBY  RECALLED. 

Jonathan  Oatey,  being  recalled  by  the  defense,  testified  as  follows  : 

Q.    Is  there  any  chance  for  any  accident  that  by  any  possibility  can  cause  a  panic  f 

A.  I  do  not  think  there  can  be;  the  shaft  is  solid  rock,  one  hundred  and  eighty 
feet,  and  nothing  taken  out  from  under  it  so  that  it  can  cave. 

Q.  What  could  happen  in  that  bank  that  would  compel  men  to  go  out  of  the  second 
opening  f 

A.    Nothing,  unless  some  of  our  machinery  gives  out. 

Q.  Suppose  that  men  are  huddled  at  the  first  shaft,  how  long  would  they  have  to 
wait  to  be  wound  np-by  the  windlass  f 

A.  There  are  men  in  our  shatt  to-day  that  would  not  wait  half  an  hour,  but  would  go 
for  the  ladder. 

Q.    What  is  the  structure  at  the  top  7 

A.    It  is  wood. 

Q.    What  is  the  crib  f 

A.    It  is  wood  for  eighteen  feet. 

Q.    Might  not  it  catch  fire  f 

A.    It  might. 

Q.    Would  it  not  cause  a  panic  f 

A.    No,  sir. 

Q.    Suppose  there  is  an  explosion  of  gases  that  would  blow  it  up. 

A.    But  there  is  not  gas  enough  in  the  Mahoning  Valley  to  blow  it  up. 

Defense  here  rests. 
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TESTIMONY   OF  CHARLES  WILLIAMS. 

Cbarlen  WilUams,  being  bwofq  on  part  of  pluiuiiff,  testided  as  follows: 

Q.     Wliere  do  you  work  T 

A.     In  Kyle's  Shalt. 

Q.     Where  do  you  work  in  the  hank? 

A.    Ill  the  entry  called  Ferren's  eurry,  the  other  side  of  the  bank  of  the  air-shaft. 

Q.     Yon  afe  arqnaint»d  wih  the  air-nhaft. 

A.     I  nsed  to  work  bv  the  side  <»f  it. 

Q.     Ill  your  opinion,  could  a  man  j{o  np  through  that  shaft  when  there  was  a  fire  onf 

A.     I  do  not  know;  I  would  not  like  to  go  up. 

Q.     Do  you  think  a  man  could  go  up  t 

A.     I  «^o  not  know  ;  I  do  not  think  I  could. 

Q      Do  you  think  yon  could  when  the  tire  was  lowf 

A.     It  might  be;  but  I  should  want  it  out  if  I  was  going  up. 

Q.     Do  you  think  it  woul^l  be  safe? 

A      Ir,  would  l»e  d>ingrtn»us. 

Q  8ii)>po8e  that  anything  should  happen  in  the  main  shaft,  could  a  hundred  men  in 
the  shaft  all  get  out  ? 

A.    I  think  if  the  fire  was  put  out  tht-y  might  get  out. 

Q.     How  long  would  it  take  to  put  the  fire  out? 

A.     Perhaps  two  or  three  hours  to  get  it  cool. 

Q.     Would  it.  be  that  long  bef  »re  th^y  could  get  through  the  shaft? 

A.    They  might  go  through  iu  less  time  than  that. 

Q.  In  oftne  the  present  or  main  shaft  was  closed,  so  that  there  was  no  draft  through 
the  hhaft,  would  not  the  smoke  from  the  fire  scatter  through  the  mine,  rendering  it  im- 
possible for  men  to  live? 

(Ohjected  to.) 

Q.     What  would  become  of  the  smoke  and  gas  ? 

A.     It  would  have  to  lay  there. 

Q.     I  understood  you  to  say  that  a  hundred  men  c^uld  not  get  out  through  there? 

A.     I  do  not  know  about  that,  but  I  think  probably  they  could  not. 

Q.     What  U  your  opinion  ? 

A.  Pretty  hard  for  me  to  say;  if  men  were  trying  to  escape  they  might  do  it ;  but 
the  fire  would  have  to  be  put  out. 

Q.     Do  you  s^ppo^e  thev  could  escape  ? 

A.     I  would  not  like  t^  try  it. 

Q  III  case  this  shaft  was  enlarged  and  a  partition  put  through  the  middle,  would  it  be 
easier  f«»r  men  to  escape  ? 

A.     I    certainly  would.  k 

CroHH-examined.— Q.     Are  you  acquainted  with  the  way  that  furnace  is  put  in  ? 

A.    No,  sir,  only  in  seeing  it  go  by. 

Q.     Do  you  know  that  there  is  a  pool  of  water  there? 

A.  No. 

Q.  Do  you  know  about  the  circulation  of  air  in  the  bank  ? 

A.  Not  very  much. 

Q.  You  know  it  comes  in  at  one  shaft  and  out  at  the  other? 

A.  Yes.  sir. 

Q.  Do  you  not  know  that  they  can  put  the  whole  current  of  air  up  the  shaft  without 
goiug  through  the  farnace? 
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A.  No,  sir. 

Q.  Htiw  long  would  it  take  them  to  oool  it  off  f 

A.  It  would  uot  take  loug. 

Q.  Y  m  8ay  you  would  uot  like  to  go  up  there  with  the  fire  on  f 

A.  No,  sir. 

Q  Y  )ii  do  u>t  9ay  a  m%\  mi^ht  uot  go  up  thare  under  auy  ciroULa5t<iuoeiif 

A.  I  do  uol  kuow  about  that. 

Q.  Do  you  uot  think  men  could  go  up  iu  ten  minutes  f 

A.  I  do  not  know. 

Q.  VV«)Uld  you  not  rather  go  up  on  the  carriage  ? 

A.  Yes,  sir ;  I  had  rather  ride  auy  time  than  walk. 

TESTIMONY  OF  EDWARD  COX. 

Edward  Cox,  being  sworn  on  part  of  the  pUiutitf,  testified  as  toUows' 

Q.     What  is  your  name  f 

A.     Edward  Cox. 

Q.    Where  do  you  work  f 

A.     In  Kyle  Shaft. 

Q.    How  loog  bave  you  worked  there  T 

A.    Five  years  next  March. 

Q.    How  long  have  you  been  a  miner  T 

A.    Every  since  I  could  do  anything. 

Q.     How  much  experience  have  you  had  in  other  bauks  f 

A.    I  have  not  had  a  great  deal. 

Q.     Where  do  you  work  in  ihis  bankf 

A.    Iu  No.  1,  side  in  the  tar  end. 

Q.    Are  yon  often  in  the  neighborhood  of  the  second  shaft  f 

A.    I  know  where  it  is  located. 

Q.    If  no  fire  is  on  you  could  tell,  couldn't  you  f 

A.    Yfs,  sir. 

Q.  When  the  fire  is  on  in  the  furnace,  when  the  bank  is  in  operation,  can  a  man  pass 
np  that  laddci  f 

A.  I  suppose  I  could  go  up  there  myself.  I  have  gone  up  a  ladder  fnrther  than  that 
with  a  tire  on. 

Q.     How  does  it  affect  a  man  with  a  fire  on  f 

A.    I  have  b<en  np  Kimberly's  Shaft,  in  Sharon. 

Q.    What  was  the  stAge  of  the  fire  when  you  went  ap  f 

A.     It  was  frfsh. 

Q.    Suppose  the  first  shaft  was  closed  np,  oonld  all  the  men  get  out  alive  t 

A.  I  do  believe  the  mig  irity  of  the  men  could  get  out,  all  of  them  if  the  fire  was  not 
too  big. 

Q.    Was  yon  ever  in  a  bank  when  there  was  an  accident  f 

A.    Yes,  sir ;  men  would  rush  out. 

Q.  Taking  that  into  cousideration,  could  a  hundred  men  get  out  with  a  fire  in  the 
furnace  f 

A.  I  could  not  say ;  I  thiuk  I  could  get  out  myself;  but  I  would  not  want  to  vouch 
for  any  one. 

Q.     How  la'ge  is  the  Kimberly  Shaft  f 

A.    I  di  not  know. 
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Q.    How  does  it  compare  with  this  shaft  f 
A.    It  does  seem  to  me  as  if  it  was  as  large  as  that. 
Q.    Is  not  this  a  smaller  shaft  than  is  usual  in  hanks  f 
A.    I  cannot  tell,  hecanse  I  do  not  know  what  the  regulation  is. 
Craas-examined,    Q.    How  long  would  it  take  to  pull  the  fire  out  f 
A.    I  could  pull  it  out  in  five  minutes. 
Q.    What  difficulty  is  there  f 

A.  There  might  he  a  little  smoke  for  a  few  minutes ;  a  man  could  he  out  of  the  smoke 
in  five  minutes. 

TESTIMONY  OF  PATRICK  LENNOX. 

Patrick  Lennon,  being  first  duly  sworn  on  the  part  of  plaintiff,  testified  as  follows : 

Q.    What  is  your  business  f 

A.    A  miner. 

Q.    Where  do  you  work  T 

A.    In  Kyle's  Bank  ;  have  been  there  about  eighteen  months. 

Q.  What  do  you  say  when  there  is  a  fire  in  the  furnace,  and  gases  and  smoke  eflcapings 
oould  you  get  up  there  T 

A.    From  the  experience  I  have  had  myself,  I  would  not  like  to  try  it  myself. 

Q.    Suppose  the  main  shaft  was  closed  up,  conld  all  the  men  escape  f 

A.  It  would  depend  upon  the  accident,  and  upon  the  excitement,  but  where  there  is 
any  suffocation  I  cannot  say. 

Q.    Ton  may  tell  what  you  think  about  it — whether  all  the  men  conld  get  ont. 

A.    I  would  not  be  so  afraid  myself  as  I  would  of  others. 

Q.    In  your  opinion  f 

A.  Sometimes  they  could  get  up,  but  I  would  not  vouch  to  say  they  could  all  escape ; 
besides  the  excitement,  gases  creaie  a  panic  sometimes,  and  then  the  gases  are  bad  go- 
ing up  the  ladder. 

Q.    What  banks  have  you  been  in  f 

A.  I  have  been  up  Kimberly's  Shaft  when  there  was  a  fire  on,  and  there  was  a  good 
deal  of  sulphur. 

Q.    How  does  it  compare  with  this  one  ? 

A.    It  was  the  full  size  of  twelve  feet  one  way,  and  six  or  seven  the  other. 

Q.    The  larger  the  shaft  the  greater  the  air  f 

A.    The  greater  the  size,  the  more  the  smoke  would  scatter.  . 

Q.    Can  you  give  your  opinion  about  the  men  gefthig  out  f 

A.  When  there  was  any  circulation,  they  might  get  out;  but  when  there  is  not,  I  do 
not  know. 

.  Cross-examined.  Q.  With  everything  as  favorable  as  possible — with  no  furnace  at  the 
bottom — might  there  not  be  an  accident,  and  some  be  leftf  With  one  hundred  mea, 
might  not  some  be  left  in  there  f 

A.    There  might  be. 

Q.    If  there  was  no  panic,  might  not  some  be  left  in  there  f 

A.    There  might,  under  the  circumstances. 

ANDREW   ROT  RECALLED. 

Andrew  Roy,  being  recalled  by  plaintiff,  testified  as  follows : 

Q.    Are  you  acquainted  with  the  Kimberly  Shaft  f 

A.    The  Kimberly  Shaft  is  eight  by  sixteen  feet ;  the  furnace  is  in  thAt  shaft,  and 
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tbe  smoke  and  gas  escapes  and  spreads  over  all  that  surface ;  I  have  worked  in  thai 
shaft  myself,  and  have  gone  ap  the  ladder. 

Q.    In  regard  to  a  partition  in  the  air-shaft,  what  do  yon  say  T 

A.  The  shaft  wonld  have  to  be  enlarged  to  be  safe.  The  partition  would  shnt  off  the 
gas  and  smoke ;  one  side  would  bo  used  for  the  miners,  and  the  other  for  the  smoke,  so 
that  the  men,  under  all  conditions,  could  go  out,  and  it  wonld  be  a  much  safer  means  of 
exit. 

Cross-examined,  Q.  I  snppose  that,  by  the  use  of  time  and  money,  this  company  could 
take  them  oat  on  a  palace  car,  could  they  not  f 

A.    Yes,  sir. 

JONATHAN  OATEY  RBCALLRD. 

Jonathan  Oatey,  being  recalled  by  plaintiff,  testified  as  follows ; 

Q.    Ycfn  have  already  stated  this  bank  has  been  in  operation  several  years  f 

A.    Five  years. 

Q.     Mow  far  are  is  it  from  one  entry  to  another  f 

A.    About  a  quarter  of  a  mile. 

Q.  In  the  whole  bank,  has  there  been  more  than  fifteen  thousand  cubic  yards  exca- 
vated f 

A.  I  think  not;  I  am  merely  the  bank  boss,  and  have  nothing  to  do  with  the  bus* 
tness. 

COLUMBIANA  COUNTY. 

The  works  of  the  Cherry  Valley  Iron  Company,  consisting  of  three 
mines — two  drift  openings,  situate  at  Washingtonville,  and  one  slope, 
at  Leetonia — were  visited  and  inspected  during  the  month  of  July. 
There  is  furnace  ventilation  at  the  slope,  and  a  fire  is  kept  up  in  an  iron 
basket  at  the  bottom  of  a  shallow  air-draft  at  the  upper  drift,  but  the 
lower  drift  relies  on  the  natural  forces.  A  series  of  butt  entries  are  opened 
off  the  main  entry,  and  the  air  is  split  at  each  of  the  butt  entries  in  the 
lower  drift  mine,  each  entry  getting  its  proportionate  share  of  air.  This 
practice  ought  to  be  applied. at  all  the  mines;  for,  owing  to  the  low  work- 
ings— the  coal  being  less  than  thirty  inches  in  height — the  men  have  to 
come  out  to  the  entry  and  rest.  A  rapidly  moving  current  of  air  chills 
the  miners,  the  floor  of  their  working  places  being  damp,  and  sometimes 
wet.  Usually,  there  is  a  fair  state  of  ventilation  prevailing  in  the  mines 
of  this  company.  No  gunpowder  is  used  for  blasting  coal,  aad  there  is 
no  annoyance  from  powder  smoke.  The  system  of  mining  in  practice 
in  this  district  was  described  in  detail  in  my  last  annual  report.  The 
mines  are  well  managed.  The  mining  superintendent,  Mr.  Zachariah 
Titlow,  has  been  in  charge  of  the  works  for  twenty  years,  and  has  grown 
gray  in  the  business. 

The  mines  of  the  Grafton  Iron  Company  were  visited,  but  weVe  not 
working  at  the  time,  and  were  not  inspected.    The  seam  of  coal  is \  the 
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same  aa  that  operated  by  the  Cherry  Valley  Iron  Company.  The  Grafton 
Iron  Company  has  erected  a  crusher  at  the  top  of  the  pit,  through  which 
the  coal  is  pasped  and  ground  up  before  being  dumped.  A  better  coke 
is'made  by  this  arrange  ment.  There  are  two  seams  of  coal  in  the  shaft  of 
this  mine,  though  the  lower  bfd,  which  is  forty  to  fifty  feet  below  the 
upper  one,  is  not  now  mined.  Thf  se  two  coals  are  called  Nos.  3  and  4, 
following  the  names  given  by  Dr.  Newberry,  in  a  survey  made  in  the  year 
1857.  As  the  upper  coal  is  overlaid  with  a  stratum  of  black  band  iron- 
stone, and  both  seams  have  beds  of  limestone  lying  below  the  coal,  condi- 
tions which  often  belong  to  Coals  Nos  6  and  7,  it  is  not  improbable  that 
these  coals  are  really  Nos.  6  and  7,  instead  of  Nos.  3  and  4,  and  are  the 
equi  valents  of  the  two  coals,  the  *' lower  and  upper  veins  of  East  Pal%etine." 

Wcilters'  Mine  is  another  work  of  the  Leetonia  district.  The  mine, 
originally  opened  on  the  Long  Wall  system,  has  been  changed  to  pillar 
and  ro-  m  work,  after  the  plan  in  ui^e  in  the  district.  I  went  through  the 
workings  with  the  mine  boss  in  July  last.  The  work  was  being  put  in 
good  Older. 

The  Salineville  district  was  visited  during  the  month  of  September,  but 
before  all  the  mines  were  examined,  I  was  called  to  t)  e  Mahoninp  Valley, 
on  a  suit  against  one  of  the  mines  there.  The  Foster  Big- Vein  Mine  was 
visited  and  found  in  good  order.  The  strip-vein  opening  was  working 
less  than  ten  men,  and  was  passed  over.  The  mines  of  Granage  and  An- 
dersoa  were  also  visited,  but  were  not  working  that  day,  and  wt-re  not  in- 
spected. The  Farmer  Mine  was  visited  and  inspected.  It  was  working 
a  sm  ill  force  of  men,  and  all  the  working  plHces  had  good  air. 

A  new  shaft  has  recently  been  sunk,  below  the  village  of  Salineville, 
to  the  big  vein  coal ;  the  shaft  is  forty  feet  deep.  The  coal  in  September 
last  h;id  only  been  reached,  and  the  machiueiy  for  hoisting  was  not  com- 
pleted. 

The  coal  of  the  strip- vein  of  this  district,  though  of  a  Fuperior  qu:  lity 
to  llvit  of  the  big- vein,  has  been  neaily  driven  out  of  the  maiket  by  the 
latter,  by  reason  of  its  leaser  cost.  Only  three  or  four  mines  were  ship- 
ping strip  vein  coal,  and  all  w<  re  doing  a  feeble  business,  while  the  big- 
vein  mines  were  running  at  their  full  capacity. 

The  mines  of  the  Ohio  and  Pennsylvania  Coal  Company,  situate  at 
Salineville,  are  known  as  the  Jones  Mine,  the  Hays  Mine,  and  the  Em- 
pire Mine.  The  Jones  and  Hays  Mines  are  really  one  colliery,  both 
openings  fronting  the  creek  within  150  or  200  yards  of  each  oth^  r,  and 
the  mine  excavations  extending  forward  in  one  range  of  work.  The  air 
is  received  at  the  upper  mine  and  dischargrd  through  an  air-shtfi  in  the 
lower  one,  at  the  bottom  of  which  the  ventilating  lurnaee  is  placrd. 
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There  is  now  an  abundmt  fl')w  of  wind  in  these  mines,  aad  8o  lon^  as 
it  is  properly  dist  ibutel  there  ciiinot  arise  a  cotnplaidC  of  ba«l  air.  The 
rooms  were  all  w»  U  aired  except  tw  i  or  three,  which  had  been  oprjaed 
before  the  air-course  of  this  part  of  the  mine-  was  tlirough  on  the  entry. 
Formerly  there  was  no  artificial  ventilation  in  these  mines.  Th»i  cur- 
rent  was  always  w^ak,  aa<i  the  miners  suffered  from  the  foul  air  in  their 
working  places  Now  all  is  changed  ;  tiiese  underground  wo  ksliops  are 
vif^ited  with  a  pure  and  sweet  atmo-phere.  Where  th'-re  was  formerly 
grumbling  and  fault-finding  on  the  part  of  the  miner,  there  is  now  re- 
spect and  gratitude.  The  Empire  Mine  wis  n  »t  visited.  It  has  also  an 
air  shaft  and  ventilating  furnace.  The  Hays  Mine,  below  the  Empire, 
was  also  not  visited,  but  it  was  reported  as  being  in  giK>d  condiion. 

The  mines  of  the  Pro-^pe  t  Hill  Co  tl  and  Mining  Company,  situate  at 
East  Palestine,  consist  of  two  mines,  eich  opened  on  different  seams  of 
coal.  The  **  Lower  Mine,"  opened  on  Coal  No  6,  is  reacht-d  by  a  slope, 
sixty  feet  in  length  and  dipping  o.ie  foot  in  three  This  mine  is  not 
working  at  present,  and  has  been  idle  since  the  fall  of  1875.  At  the  date 
of  vi>it,  August  1st,  the  bink  was  full  of  water,  the  pumps  having  pre- 
viously been  taken  out.  On  the  southeast  side  of  the  hill,  however,  a 
level  free  drift  was  in  progress,  to  cut  through  the  main  entry,  and  thus 
provide  natural  drainage. 

The  *' Upper  Mine,"  opened  in  Coal  No.  7,  fifty  feet  above  the  horizon 
of  Coal  No.  (),  is  level  free,  an«l  enters  the  hill  in  a  south-western  direc- 
tion. The  main  entry,  which  is  a  face  entry,  quarters  on  the  butt^ ;  it 
is  sev  n  feet  wide,  and  runs  throu<^h,the  hill.  The  cross  entries,  also 
seven  feet  wide,  run  on  the  butts  to  the  east  and  we-^t.  These  entries  are 
seventy  five  yards  apart.  The  rooms,  when  opened  to  full  width,  are 
twenty-one  feet,  but  are  started  off  the  entry  at  seven  feet.  The  coal  is 
miinly  got  by  knocking,  though  a  blast  is  sometimes  necessary.  The 
ventilation  is  by  the  natural  forces,  the  entries,  which  are  about  GOO 
yards  in  length,  running  out  to  day.  An  air  shaft  is  sunk  near  the  en- 
trance of  the  main  entry.  A  furnace  placed  at  the  bottom  of  this  shaft 
would  greatly  improve  the  ventil.ition. 

During  the  past  year  a  shaft  was  sunk  by  the  Prospect  Hill  Mining 
Company,  in  a  low  ravine,  on  the  south-west  part  of  the  mining  property. 
About  one  hundred  and  forty-one  feet  below  the  horizon  of  the  lower 
coal,  at  the  depth  of  thirty -one  feet  from  the  surface,  a  seam  of  coal  was 
met,  which  proved  to  be  four  feet  eight  inches  thick.  The  quality  of  the 
coal,  however,  was  worthless,  being  a  bed  of  coal  and  slate  in  a  hetero- 
geneous mass.    This  coal  is  about  two  hundred  feet  bolow  Coal  No.  6,  and 
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is  probably  Coal  No.  4.  I  advised  sinking  still  deeper,  to  see  if  another 
and  better  bed  could  not  be  met. 

The  State  Line  Company's  Mine,  situate  at  East  Palestine,  is  opened, 
as  its  name  indicates,  on  the  State  line  dividing  Pennsylvania  and  Ohia 
The  main  opening  is  in  Ohio,  about  fifty  feet  from  the  State  line,  and 
the  main  entry  runs  due  south,  on  a  line  parallel  with  the  State  line  for 
nearly  half  a  mile.  Thence  this  entry  wheels  to  the  west  about  twenty 
degrees.  There  are  eight  butt  entries  on  the  west  side  of  the  main  entry 
and  seven  on  the  east  side.  These  entries  are  each  one  hundred  yards 
apart,  the  rooms  working  on  both  sides  and  meeting  in  the  middle.  All 
the  room- workings  opened  on  the  east  entries  are  in  the  State  of  Pennsyl- 
vania, and  all  opened  on  the  west  entries  are  in  the  State  of  Ohio.  The 
butt  entries,  are  numbered  on  each  side  of  the  main  gallery,  and  are 
known  as  the  first  left,  second  left,  third  left,  etc. ;  the  first  right,  second 
right,  third  right,  etc.  On  the  west  side  of  the  mine  a  horse-back,  con- 
sisting of  a  mass  of  sandstone,  cuts  out  the  coal  in  the  sixth  and  seventh 
right  entries.  This  fault  is  cut  through  on  both  entries,  and  is  less  than 
two  hundred  and  fifty  feet  in  thickness.  It  is  not  touched  either  on  the 
fifth  right  or  on  the  eighth  right,  and  appears  to  be  admass  of  sandstone 
usurping  the  place  of  the  coal  in  the  shape  of  an  oblong  0. 

The  mine  was  opened  in  1874,  and  has  done  a  very  extensive  business 
since  coal  shipments  commenced,  a  force  of  men,  nearly  two  hundred 
in  number,  being  regularly  employed.  The  main  entry  is  double,  but 
the  butt  entries  were  opened  on  the  single  plan,  doors  being  erected  at 
the  mouth  of  each  room  to  get  forward  air.  This  method  of  ventilation 
is  being  abandoned,  and  double  butt  entries  introduced,  which  do  away 
with  doors,  and  provide  a  more  vigorous  ventilation  at  the  working 
faces  of  the  mine.  On  the  seventh  left  entry  an  air-course  has  been 
driven  southward  to  day,  and  the  air  is  now  received  at  this  opening. 
During  the  summer  an  air-shaft  was  sunk  and  a  furnace  built.  The  air, 
secured  at  the  south  opening,  is  carried  to  the  face  of  the  eighth  right 
entry,  thence  it  passes  to  the  seventh,  thence  to  the  sixth,  thence  to  the 
fifth  and  fourth,  whence  it  is  transferred  to  the  working  entries  on  the 
Pennsylvania  side  of  the  mine,  and  delivered  to  day  through  the  air- 
shaft.  A  number  of  butt  entries,  on  both  sides  of  the  mine,  have  been 
finished  and  the  rooms  wrought  out. 

TUSCARAWAS   COUNTY. 

The  Pike  Run  Mines  of  the  Tuscarawas  Valley  Coal  Company,  Nos.  1 
and  2,  are  situate  three  miles  north  of  Urichsville,  on  the  Cleveland  and 
Tuscarawas  Valley  Railroad.    The  main  entry  of  No.  1,  the  upper  mine, 
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passes  through  the  hill.  This  second  opening  is  the  intake.  The  air,  after 
being  received  at  this  opening,  is  split  into  two  columns  by  a  door  on  the 
main  entry,  one  column  consisting  of  four  thousand  cubic  feet  per  min- 
ute passing  along  the  break-throughs  on  one  side  of  the  entry,  and  the 
larger  column,  consisting  of  eight  thousand  cubic  feet  per  minute,  pass- 
ing along  the  break-throughs  on  the  opposite  side  of  the  entry.  The  ven- 
tilating power  of  this  mine  consists  of  a  "Champion  Fan,"  located  near 
the  entrance  of  an  air-gallery.  This  is  a  double  fan,  consisting  of  two 
blades,  working  on  one  shaft,  each  blade  being  four  feet  in  diameter. 
The  fan  is  so  arranged  that  it  can  be  reversed,  and  either  blow  the  air 
into  the  mine,  or  exhaust  it  out  of  the  mine.  Blowing,  or  forcing-fans, 
however,  especially  in  extensive  underground  workings,  are  not  adapted 
for  mine  ventilation.  The  "  Champion  Pan  "  is  a  recent  invention,  this 
being  the  first  one  applied  in  this  State,  and  one  of  the  first  applied  in 
any  State.  As  our  shallow  mines  are  not  well  suited  for  furnace  ventila- 
tion, and  as  a  good  exhaust-fan  is  a  cheaper,  more  powerful,  and  more  re- 
liable ventilator  than  a  furnace,  every  mine  in  the  State  would  be  bene- 
fited by  substituting  the  fan  for  the  furnace  as  a  ventilating  power. 

Mine  No.  2,  at  Pike  Run,  works  a  small  force  of  men,  and  is  rudely 
ventilated,  an  iron  basket  being  suspended  in  a  shallow  wooden  box, 
which  is  made  to  serve  as  an  upcast.  During  the  summer,  the  fire  in 
the  basket  set  the  woodwork  on  fire,  and  burned  it  out;  but  instead  of  ^ 
improving  on  the  old  concern,  the  manager  set  to  work  and  duplicated 
it.  The  miners,  when  the  mine  was  visited,  were  working  in  rooms 
turned  off  both  sides  of  a  butt  entry,  near  the  mouth  of  the  drift.  These 
rooms  were  worked  forward,  in  some  cases,  two  hundred  and  fifty  to 
three  hundred  feet,  the  feeble  current  of  the  mine  passing  directly  along 
the  entry  to  the  upcast.  In  the  language  of  one  of  the  miners,  who 
wrote  me  complaining  about  the  condition  of  the  mine,  "  there  is  not 
fresh  air  enough  in  the  mine  to  supply  a  rat."  This  mine  was  about  being 
abandoned,  and  these  cheap  ventilating  fixtures  were  erected  as  temporary 
expedients.  This  company  deserves  credit  for  introducing  fan  ventila. 
tion  in  the  State,  and  the  superintendent  has  always  expressed  a  desire 
to  make  any  reasonable  improvements  for  the  salubrity  of  the  mine. 

The  Stillwater  Mine  of  the  Tuscarawas  Valley  Coal  Company  No.  3, 
situate  at  Urichsville,  which  has  been  idle  for  three  years,  was  started 
up  again  during  the  summer,  and  is  now  employing  from  sixty  to  sev- 
enty underground  workmen.  The  mine  has  been  thoroughly  overhauled. 
The  old  timbering  was  taken  out,  and  new  and  strong  timber  substituted 
at  the  entrance  of  the  mine.  The  old  roads  have  been  taken  up,  and 
new  roads,  laid  with  T  iron,  put  down.  The  air-courses  have  also  been' 
6hi 
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fixed  up,  but  the  ventilating  power  is  too  weak,  and  insufficient  for  the 
requirements  of  the  mine.  It  consists  of  an  iron  basket  suspended  at 
the  bottom  of  the  air-shaft.  When  the  fire  is  well  maintained,  between 
2,000  and  3,000  cubic  feet  of  air  per  minute  can  be  moved  through  the 
mine.  I  have  notified  the  owners  of  the  mine  that  better  ventilating 
arrangements  are  needed  in  conformity  with  the  requirements  of  the 
mining  law.  A  five-foot  furnace  placed  at  the  bottom  of  the  air-shaft,  if 
properly  constructed  and  well  maintained,  could  move  ten  thousand 
cubic  feet  of  air  per  minute.  The  air-shaft,  which  is  eighty  feet  deep,  is 
dry  throughout.  The  mine  owners  propose  applying  one  of  the  Cham- 
pion Fans  with  which  to  ventilate  the  mine. 

Andraes  Mine,  at  Urichsville,  enters  the  hill  on  the  south,  and  runs  to 
the  boundary  of  the  mining  property,  2,240  feet  from  the  mouth  of  the 
mine,  on  the  face  of  the  coal.  The  butt  entries,  a  number  of  which  have 
been  worked  out,  are  335  feet  apart.  They  run  on  both  sides  of  the  main 
entry  to  the  boundary,  those  on  the  east  side  advancing  about  2,000  feet, 
and  those  on  the  west  side  1,000  to  1,200  feet.  The  interior  butt  entries 
were  all  worked  first,  and  the  interior  coal  of  these  entries  was  first 
attacked,  the  mine  being  laid  out  in  a  series  of  blocks  or  squares  by 
driving  face,  or  air,  and  drainage  galleries  from  one  butt  entry  to  another. 
This  plan  of  laying  out  the  mine  was  suggested  to  avoid  the  expense  of 
cutting  and  removing  the  coal  floor,  which  in  this  district  is  a  soft  and 
fragile  fire-clay,  disposed  to  heave  up  in  the  entries,  even  when  there  is 
no  weight  on  the  pillars.  It  has  the  additional  advantage,  also,  of  dry 
roads,  as  the  advanced  entries  and  air-ways  drain  the  water  off  the  coal. 
Moreover,  all  the  coal  can  be  removed,  while  the  crushes  which  follow 
the  extraction  of  the  pillars  are  powerless  for  mischief. 

In  working  out  the  coal,  rooms  are  worked  on  each  side  of  the  butt 
entries,  meeting  in  the  middle  of  the  block.  One  block  is  worked  out, 
and  all  its  pillars  removed,  before  another  is  attacked,  and  hence  rooms 
are  never  worked  on  both  sides  of  the  butt  entry  at  once.  The  entries 
.  are  made  seven  feet  wide,  the  rooms  are  staked  off  six  feet  wide,  but  are 
enlarged  to  twenty-five  feet  after  they  have  advanced  twenty  feet ;  a 
pillar  eleven  feet  in  thickness  is  left  between  each  room.  Break-throughs 
or  cross-cuts  are  made  from  one  room  to  another  every  one  hundred  feet. 

In  working  forward  each  butt  entry  to  the  boundary  of  the  coal  prop- 
erty, an  air-shaft  is  sunk  at  the  back  of  the  entry,  and  thus  the  air 
passes  direct  from  the  intake  to  the  working  entry,  thence  to  the  upcast. 
The  falls  of  the  overlying  strata  liberate  black  damp,  and  sometimes 
even  with  these  air  arrangements  the  ventilation  is  none  too  good.  Much 
better  and  cheaper  results  might  be  had  by  having  but  one  single  air- 


shaft,  located  near  the  outer  butt  entry  face,  and  a  large  and  powerful 
furuace  placed  there.  By  the  present  plan  the  air-Bhafts,  located  at  the 
face  of  each  butt  entry,  are  lost  in  the  cruahea  which  follow  the  extrac- 
tion of  the  pillars.  These  air-ehafts  are,  however,  generally  very  shal- 
low. This  is  an  advantage  as  far  as  the  cost  of  sinking  is  concerned,  but 
the  deeper  the  shaft  the  more  powerful  the  ventilating  current. 

Oa  the  mineral  property  of  the  Glasgow  Port  Washington  Iron  and 
Coal  Company,  Coal  No.  7,  the  seam  which  forms  the  roof  of  blackhand 
iron-stone,  is  eeventy-four  feet  above  coal  No.  6.     The  coal  is  very  im- 
pure, being  heavily  charged  with  iron  pyrites  and  other  impurities,  and 
or  home  fual  is  of  little  or  no  commercial  value.     No.  S  was 
md  mined  before  the  Scotch  company  purchased  the  property. 
-nine,  opened  on  the  outcrop  of  this  coal,  dipped  rapidly,  and  a 
.ing,  commenced  about  fifteen  feet  below  the  coal,  caught  the 
•  hundred  yards  from  the  entrance  of  the  mine.    A 
fttry  quartering  on  the  face  of  the  coal  follows  the  dip  in  a  north- 
In  this  hollow  the  coal  enlarges  to  eight  and  nine  feet,  but 
Idly  on  taking  the  hill.    So  far  as  this  mine  has  been  worked, 
s  been  pashed  over  the  hill  into  an  adjoining  hollow  or  dip, 
p  of  the  liill  has  been  reached  in  several  working  places,  fifteen 
/feet  abovo  the  swamp.    The  seam  on  the  swamp  recedes  five 
onally  dwarfing  to  four  and  one-half  feet. 

in  this  mine  where  the  unusual  thickness  of  coal  is  met 
:>cooped  out  of  the  old  plain  before  the  coal  was  deposited' 
entry  from  the  swamp  towards  the  mine  mouth,  where  the 
Jas  been  taken  up  to  make  the  road  level,  the  coal  seam  and 
I  one-half  feet  of  strata  immediately  below  it  are  observed  to 
,  while  the  strata  below,  composed  of  layers  of  sandstone, 
■rizontal  plain.     The  side  of  the  old  trough  is  marked  by  a 
ftclay. 
lation  of  the  blast  furnace  stock-house  rests  on  Coal  No.  5, 
Jeing  here  about  two  feet  in  thickness ;  its  horizon  is  about 
>elow  No.  6.    No.  5  has  been  opened  at  several  points,  and 
jed  some  diptance  in  the  hill.     The  coal  is  reported  to  be  of 
Mition,  dwarfing  to  a  few  inches  and  enlarging  to  three  fee 
tftoeite  the  furnaces  a  drill  hole  123  feet  in  depth  was  1 1  i 
.  the  former  manager,  two  years  ago,  an^.!^  (ha  munm 
year  three  holes  were  dr**  •  of 

Tent  coal-drilleiB  in  i 
Watson,  the  prai 
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fixed  up,  but  the  ventilating  power  is  too  weak,  and  insufficient  for  the 
req[uirements  of  the  mine.  It  consists  of  an  iron  basket  suspended  at 
the  bottom  of  the  air-shaft.  When  the  fire  is  well  maintained,  between 
2,000  and  3,000  cubic  feet  of  air  per  minute  can  be  moved  through  the 
mine.  I  have  notified  the  owners  of  the  mine  that  better  ventilating 
arrangements  are  needed  in  conformity  with  the  requirements  of  the 
mining  law.  A  five-foot  furnace  placed  at  the  bottom  of  the  air-shaft,  if 
properly  constructed  and  well  maintained,  could  move  ten  thousand 
cubic  feet  of  air  per  minute.  The  air-shaft,  which  is  eighty  feet  deep,  is 
dry  throughout.  The  mine  owners  propose  applying  one  of  the  Cham- 
pion Fans  with  which  to  ventilate  the  mine. 

Andraes  Mine,  at  Urichsville,  enters  the  hill  on  the  south,  and  runs  to 
the  boundary  of  the  mining  property,  2,240  feet  from  the  mouth  of  the 
mine,  on  the  face  of  the  coal.  The  butt  entries,  a  number  of  which  have 
been  worked  out,  are  335  feet  apart.  They  run  on  both  sides  of  the  main 
entry  to  the  boundary,  those  on  the  east  side  advancing  about  2,000  feet, 
,  and  those  on  the  west  side  1,000  to  1,200  feet.  The  interior  butt  entries 
were  all  worked  first,  and  the  interior  coal  of  these  entries  was  first 
attacked,  the  mine  being  laid  out  in  a  series  of  blocks  or  squares  by 
driving  face,  or  air,  and  drainage  galleries  from  one  butt  entry  to  another. 
This  plan  of  laying  out  the  mine  was  suggested  to  avoid  the  expense  of 
cutting  and  removing  the  coal  floor,  which  in  this  district  is  a  soft  and 
fragile  fire-clay,  disposed  to  heave  up  in  the  entries,  even  when  there  is 
no  weight  on  the  pillars.  It  has  the  additional  advantage,  also,  of  dry 
roads,  as  the  advanced  entries  and  air-ways  drain  the  water  off  the  coal. 
Moreover,  all  the  coal  can  be  removed,  while  the  crushes  which  follow 
the  extraction  of  the  pillars  are  powerless  for  mischief. 

In  working  out  the  coal,  rooms  are  worked  on  each  side  of  the  butt 
entries,  meeting  in  the  middle  of  the  block.  One  block  is  worked  out, 
and  all  its  pillars  removed,  before  another  is  attacked,  and  hence  rooms 
are  never  worked  on  both  sides  of  the  butt  entry  at  once.  The  entries 
,  are  made  seven  feet  wide,  the  rooms  are  staked  off  six  feet  wide,  but  are 
enlarged  ta  twenty-five  feet  after  they  have  advanced  twenty  feet ;  a 
pillar  eleven  feet  in  thickness  is  left  between  each  room.  Break-throughs 
or  crosscuts  are  made  from  one  room  to  another  every  one  hundred  feet. 

In  working  forward  each  butt  entry  to  the  boundary  of  the  coal  prop- 
erty, an  air-shaft  is  sunk  at  the  back  of  the  entry,  and  thus  the  air 
passes  direct  from  the  intake  to  the  working  entry,  thence  to  the  upcast. 
The  falls  of  the  overlying  strata  liberate  black  damp,  and  sometimes 
even  with  these  air  arrangements  the  ventilation  is  none  too  good.  Much 
better  and  cheaper  results  might  be  had  by  having  but  one  single  air- 
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sbaft,  located  near  the  outer  butt  entry  face,  and  a  large  and  powerful 
furnace  placed  there.  By  the  present  plan  the  air-shafts,  located  at  the 
face  of  each  butt  entry,  are  lost  in  the  crushes  which  follow  the  extrac- 
tion of  the  pillars.  These  air-shafts  are,  however,  generally  very  shal- 
low. This  is  an  advantage  as  far  as  the  cost  of  sinking  is  concerned,  but 
the  deeper  the  shaft  the  more  powerful  the  ventilating  current. 

On  the  mineral  property  of  the  Glasgow  Port  Washington  Iron  and 
Coal  Company,  Coal  No.  7,  the  seam  which  forms  the  roof  of  blackband 
iron-stone,  is  seventy-four  feet  above  coal  No.  6.  The  coal  is  very  im- 
pure, being  heavily  charged  with  iron  pyrites  and  other  impurities,  and 
except  for  home  fuel  is  of  little  or  no  commercial  value.  No.  8  was 
opened  and  mined  before  the  Scotch  company  purchased  the  property. 
The  old  mine,  opened  on  the  outcrop  of  this  coal,  dipped  rapidly,  and  a 
new  opening,  commenced  about  fifteen  feet  below  the  coal,  caught  the 
dip  or  swamp  one  hundred  yards  from  the  entrance  of  the  mine.  A 
branch  entry  quartering  on  the  face  of  the  coal  follows  the  dip  in  a  north- 
east course.  In  this  hollow  the  coal  enlarges  to  eight  and  nine  feet,  but 
thins  rapidly  on  taking  the  hill.  So  far  as  this  mine  has  been  worked, 
no  place  has  been  pushed  over  the  hill  into  an  adjoining  hollow  or  dip, 
but  the  top  of  the  hill  has  been  reached  in  several  working  places,  fifteen 
to  twenty  feet  above  the  swamp.  The  seam  on  the  swamp  recedes  five 
feet,  occasionally  dwarfing  to  four  and  one-half  feet. 

The  trough  in  this  mine  where  the  unusual  thickness  of  coal  is  met 
has  been  scooped  out  of  the  old  plain  before  the  coal  was  deposited' 
Along  the  entry  from  the  swamp  towards  the  mine  mouth,  where  the 
coal  fioor  has  been  taken  up  to  make  the  road  level,  the  coal  seam  and 
the  two  and  one-half  fec^t  of  strata  immediately  below  it  are  observed  to 
rise  rapidly,  while  the  strata  below,  composed  of  layers  of  sandstone, 
occupy  a  horizontal  plain.  The  side  of  the  old  trough  is  marked  by  a 
layer  of  fire-clay. 

The  foundation  of  the  blast  furnace  stock-house  rests  on  Coal  No.  5, 
that  seam  being  here  about  two  feet  in  thickness ;  its  horizon  is  about 
thirty  feet  below  No.  6.    No.  5  has  been  opened  at  several  points,  and 
entries  pushed  some  distance  in  the  hill.    The  coal  is  reported  to  be  of 
irregular  deposition,  dwarfing  to  a  few  inches  and  enlarging  to  three  fee 
In  a  hollow  opposite  the  furnaces  a  drill  hole  123  feet  in  depth  was  1 1  i 
by  Mr.  Rennie,  the  former  manager,  two  years  ago,  and  in  the  summ 
of  the  present  year  three  holes  were  drilled  by  Mr.  Solon  Bally,  one  of 
the  most  intelligent  coal-drillers  in  the  State,  under  the  supervision  of 
Mr.  Lawrence  H.  Watson,  the  present  superintendent  of  the  company. 
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HOLMES  COUNTY. 

The  Mayer's  Mine,  Bowen  Brothers,  lessees,  formerly  the  Saunders 
Mine,  and  an  opening  on  Judge  Armore's  farm,  one  mile  eastward,  are 
each  opened  on  the  same  seam  of  coal.  This  seam  is  called  No.  6  in 
the  geological  reports.  Its  position  is  only  twenty  feet  above  the  gray 
limestone.  In  the  two  air-shafts  of  the  mine  of  Bowen  Brothers,  a  seam 
of  coal  about  a  yard  in  thickness  is  passed  through.  It  is  sixty-four  feet 
above  the  main  coal  in  one  shaft,  and  forty  feet  above  it  in  the  other, 
these  shafts  being  about  300  yards  apart.  This  upper  coal  is  not  due  on 
Judge  Armore's  land,  for  want  of  mountain  height.  If  the  main  seam 
is  Coal  No.  6,  this  upper  bed  will  represent  Coal  No.  7. 

There  are  numerous  small  mines  in  Holmes  county,  which  raise  coal 
for  local  consumption.  They  usually  work  from  two  to  six  men  in  win- 
ter, and  in  summer  are  idle.  Only  two  mines,  the  Mayers  and  the  Hardy 
Mines,  have  shipping  facilities,  and  the  Hardy  is  now  idle.  The  Mayers 
bank,  operated  by  Bowen  Brothers,  works  from  fifteen  to  twenty-five  men. 
The  miuA  is  level  free,  and  is  operated  high  up  in  the  bluffs,  on  a  seam 
of  coal  ranging  from  three  to  six  feet  in  thickness.  In  addition  to  the 
day  level,  there  are  two  air-shafts,  respectively  ninety  and  forty-four  feet 
deep,  the  deeper  shaft  having  a  ventilating  furnace. 

The  main  entry  of  Bowen's  Mine,  which  is  on  the  face  of  the  coal,  runs 
north-west  in  a  swamp.  This  swamp  is  only  about  twenty-five  yards 
wide,  the  coal  rising  on  both  sides.  The  rise  is  very  gradual  at  first,  but 
becomes  more  rapid,  fully  twenty  degrees,  as  it  approaches  the  hill-top. 
In  the  swamp  there  are  six  feet  of  coal ;  on  the  hills,  which  are  thirty- 
one  feet  high,  the  seam  has  dwarfed  to  two  and  a  half  feet,  losing  height 
mainly  from  the  bottom  of  the  bed.  The  rooms  of  the  mine  hav^  in  no 
case  been  pushed  over  the  hill  into  the  adjoining  trough,  for  in  dipping 
over  the  hill  they  make  water,  and  are  stopped  to  avoid  the  cost  of  bail- 
ing. The  coal  shows  as  marked  inequalities  of  level  in  the  floor  of  the 
bed  ad  many  of  the  mines  opened  on  Coal  No.  1  in  the  Mahoning  and 
Massillon  regions. 

This  mine  was  visited  in  January,  by  request  of  the  lessees,  part  of 
the  old  workings  on  the  right  of  the  main  entry  being  on  fire.  The  fire 
originated  among  the  slack  pile  in  the  gob,  from  the  pyrites  of  iron  in 
the  coal.  I  advised  the  lessees  of  the  mine  to  shut  it  up,  and  hermeti* 
cally  seal  it  for  two  or  three  months  as  the  sure  means  of  extinguishing 
the  fire,  which  had  now  got  so  far  ahead  that  unless  extinguished  it 
would,  in  the  course  of  a  few  weeks,  drive  the  miners  out  altogether. 
The  lessees,  who  were  hard-working,  practical  miners,  could  not  well 
afford  the  loss  of  time,  and  continued  working  the  mine  until  the  first 
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of  April,  by  which  time  the  fire  had  got  into  the  entry  pillars  and  was 
burning  them  up. 

On  the  first  of  April,  Messrs.  Bowen  Brothers  withdrew  the  cars  from 
the  mine,  and  closed  the  air-shaft  and  drift  mouth,  filling  in  a  solid  wall 
of  clay  four  feet  in  thickness.  The  mine  was  then  shut  up  from  the  air 
until  the  eighth  of  August,  when  it  was  reopened.  It  was  n6w  a  vast 
magazine  of  black  damp.  Owing  to  the  atmosphere  outside  being  lighter 
than  the  mine  air,  the  air-shaft  drew  down.  Water  was  also  poured  into 
the  air-shaft  to  aid  the  natural  current,  and  in  twenty-four  hours  the 
black  damp  had  been  so  far  removed  and  the  fresh  air  so  far  renewed  that 
it  was  possible  to  carry  a  light  to  the  bottom  of  the  air-shaft.  The  fur- 
nace was  lit  up,  and  the  ventilation  reversed.  With  the  change  of  draft 
the  gases  were  drawn  out  of  the  waste  workings,  and  some  of  the  miners 
were  nearly  overcome  by  the  foul  air.  An  examination  of  the  mine 
after  the  ventilation  was  renewed,  showed  that  the  fire  had  immediately 
gone  out  with  the  closing  of  the  mine.  Unless  that  part  of  the  mine 
which  took  fire  is  shut  off  from  the  air  current,  I  think  the  fire  will  break 
out  again.  There  must  either  be  a  powerful  column  of  air  passing  over 
this  part  of  the  mine,  or  it  niust  be  hermetically  sealed  from  the  air. 


CAMBRIDGE   MINES. 

The  Cambridge  Mines,  consisting  of  the  Norris  Shaft,  the  Scott  Mines, 
the  Company  Mines,  the  Guernsey  Mines,  and  the  Nicholson  Mines, 
were  inspected  in  November. 

The  Norris  Shaft  has  but  one  butt  entry  running.  No.  3  (which  is  a 
double  entry,  a  twenty  foot  pillar  separating  the  parallels),  Nos.  1  and  2 
being  worked  out.  Nearly  all  the  underground  force  were  at  work  in 
rooms  opened  on  No.  3.  The  air  was  good  throughout  the  mine.  A  new 
butt  entry  (No.  4.)  will  be  opened  shortly.  The  rooms  in  this  mine  are 
made  twenty  feet  thick ;  the  pillars  between  rooms  are  also  twenty  feet 
thick,  and  no  pillars  have  yet  been  drawn.  It  is  proposed  to  commence 
at  the  interior  of  the  workings  and  attack  the  pillars  after  all  the  rooms 
are  finished. 

Scott's  Mines  have  been  improved  by  laying  the  main  hauling  roads 
with  T  iron.  This  is  the  best,  and,  in  the  long  run,  the  cheapest,  method 
of  laying  track  in  a  coal  mine ;  and  all  roads— rooms  as  well  as  entries — 
ought  to  apply  T  iron  as  a  measure  of  economy.  A  new  air-draft  and 
ventilating  furnace  were  constructed  at  the  face  of  the  main  entry  during 
the  summer.  The  shaft  is  forty-five  feet  deep ;  the  furnace  is  well  con- 
structed, and  is  aided  by  the  heat  from  the  steam  boiler  of  the  pumping 
apparatus,  erected  along  side  of  the  furnace,  this  point  being  the  lowest 
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part  of  the  workings.  The.  air-shaft  was  sunk  through  clayey  material 
all  the  way;  yet,  four  feet  to  the  north  and  west,  the  shale  was  found  in 
place  from  the  top  downward,  showing  that  the  shaft  went  down  on  the 
edge  of  an  ancient  ravine,  now  filled  with  drift  material.  The  top  of 
the  air-shaft  haa  no  chimney,  and  during  windy  weather  the  air  blows 
down,  reversing  the  ventilation  for  the  moment.  Unless  a  chimney 
stalk  is  soon  provided,  a  fire  will  occur  at  the  bottom  of  the  shaft  some 
day,  which  may  spread  to  the  coal,  and  entail  an  expense  of  perhaps 
hundreds  of  dollars  in  getting  it  out.  Then  will  be  realized  the  full 
extent  of  the  old  maxim,  "a  stitch  in  time  saves  nine." 

The  workings  of  Scott's  Mine,  on  the'  west  of  the  main  entry,  are 
holed  through  on  the  eastern  workings  of  the  Company's  Mine.  The  air 
used  in  ventilating  both  of  these  mines  is  received  at  the  Company's 
Mine,  passed  through  the  Scott's,  and  is  delivered  to  day  through  the 
furnace  shaft  at  the  head  of  the  main  entry  in  Scott's  workings. 

The  Company  Mine  of  the  Cambridge  Coal  and  Mining  Company  has 

ur  butt  entries  working  on  the  east  side  of  the  main  entry.  They  are 
known  as  the  Rock  entry,  the  Scott  entry,  the  Booth  entry,  and  the 
Howery  entry.     A  fifth  is  just  starting  at  the  face  of  the  main  entry. 

hese  entries  are  one  hundred  and  twenty-five  yards  apart,  rooms  work- 
ing off  both  sides.  The  rooms  are  twenty  feet  wide ;  pillars  between 
rooms  ten  feet  thick.  The  Scott  and  Howery  butt  entries  are  double,  a 
twenty  foot  pillar  separating  the  parallels.  The  main  entry  is  also 
double  at  the  interior.  All  the  workings  at  the  present  time  are  on  the 
butt  entrit^s  which  run  eastward. 

The  air  of  this  mine  at  the  face  of  the  main  heading  and  in  the  rooms 
in  the  interior  cross- headings,  was  not  good.  The  air  is  moved,  as  I  have 
said,  by  the  furnace  in  Scott's  Mine.  The  greater  part  of  the  current  is 
drawn  from  an  opening  east  of  the  main  entry,  and  the  air,  after  passing 
along  the  outer- working  cross-entries,  flows  direct  to  Stott's  workings.  I 
called  the  attention  of  the  superintendent  to  the  necessity  of  improving 
the  air,  which  can  be  done  at  a  very  trifling  expense. 

The  Nicholson  Mines  were  in  good  order.  The  air  is  received  at  the 
main  entrance,  and  is  split  into  two  columns  at  the  mouth  of  the  first 
butt  entry  running  westward,  part  going  to  an  air-shaft  recently  sunk  at 
the  face  of  the  first  west  entry,  and  part  to  the  old  air-shaft.  All  the 
men,  with  one  or  two  exceptions,  are  at  work  in  the  first  west  entry. 
This  mine,  although  its  workings  are  far  from  extensive,  has  sufiered 
from  the  eflects  of  having  too  weak  pillars.  Two  entries  were  lost  last 
year  by  creeps,  and  one  of  them  had  to  be  opened  up  anew  after  the  roof 
and  floor  had  crept  together,  in  order  to  get  at  the  coal  beyond  the  reach 
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of  the  creep.  In  Smoky  Row  entry,  part  of  the  roof  crushed  and  fell 
down  to  the  surface  during  the  progress  of  the  creep,  and  opened  up 
feeders  of  water  which  flowed  back  into  the  mine  excavations.  This 
water  is  at  present  dammed  back  from  off  the  hauling  entries,  and  an 
entry  is  now  being  driven  to  day,  in  a  swamp  or  low  place  in  the  mine, 
to  drain  the  pent-up  water.  In  the  mines  of  this  district,  all  of  which 
have  a  soft  and  yielding  fire-clay  floor,  fully  one-half  of  the  coal  ought  to 
be  left  in  the  pillars,  the  greater  part  of  which  could  be  recovered  in 
working  home. 

The  Macksburgh  Mines,  the  mines  on  the  Muskingum  River,  and  the 
small  openings  situate  at  Zanesville  and  along  the  line  of  the  Mus- 
kingum Valley  Railroad,  were  not  visited  during  the  year.  These  are 
all  level,  free  openings,  and  the  greater  portion  of  them  work  less  than 
ten  miners  at  once.  A  number  of  them  are  understood  to  be  very  poorly 
ventilated — so  poorly,  indeed,  that  during  the  summer  months  the  black 
damp  sometimes  accumulates  and  drives  the  miners  out.  Mines  which 
work  less  than  ten  men  at  once  do  not  come  under  the  requirements  of 
the  mining  law,  unless  on  application  of  the  mine  owner  or  the  miners. 
I  have  never  received  any  complaint  from  those  inserested  in  working 
these  small  mines. 

HOCKING   VALLEY   MINES. 

The  mines  of  the  Hocking  Valley  were  visited  and  inspected  at  differ- 
ent times  during  the  year.  The  plans  of  working  in  practice  in  this 
district  were  fully  described  in  my  last  annual  report.  Some  marked 
improvements  have  been  made  at  several  of  the  mine«.  The  Hayden 
Mines  were  visited  during  the  summer.  All  the  openings  are  ventilated 
by  the  natural  forces.  Some  of  the  newer  entries,  extending  under  the 
hills,  without  a  chance  to  drive  out  to  day,  will  require  special  ventila- 
tion by  furnace  or  other  power.  The  air  is  carried  round  the  mines  by 
dividing  the  workings  into  panels  and  driving  the  main  entries,  either 
on  the  face  or  butts  of  the  coal,  out  to  day. 

Scott's  Mine,  situate  at  Lick  Run,  is  the  second  in  descending  order  of 
the  series  opened  on  the  line  of  the  Columbus  and  Hocking  Valley  Rail- 
road. It  is  ventilated  by  furnace  power.  The  air-shaft  was  formerly  a 
wooden  structure,  erected  at  the  entrance  of  one  of  the  openings,  at  the 
bottom  of  which  an  iron  basket  was  kept  burning.  The  basket  was  sup- 
planted by  a  furnaco,  and  the  wooden  shaft  by  one  constructed  of  brick. 
The  brick  shaft,  formerly  but  twenty  feet  high,  has  now  been  extended 
to  sixty  feet,  and  seven  thousand  five  hundred  cubic  feet  of  air  is  moved 
through  the  mine. 
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The  Laurel  Hill  Mine,  also  situate  at  Lick  Run,  usually  works  a  Bmall 
force  of  men.  The  mine  has  two  main  openings  and  an  air-shaft.  The 
ventilation  is  by  the  natural  forces,  the  air  coming  down  the  shaft  and 
discharging  itself  at  the  drift  mouth  during  the  summer  months,  when 
the  atmosphere  outside  is  specifically  lighter  than  the  mine  air,  and  en- 
tering by  the  drift  mouth,  and  escaping  by  the  air-shaft,  in  winter,  when 
these  conditions  are  reversed.  There  should  be  a  good  furnace  built  at 
the  bottom  of  the  air-shaft,  to  insure  a  constant  flow  of  air  at  all  timet 
and  seasons. 

The  two  mines  of  W.  B  Brooks  <fc  Son,  situate  at  Nelson ville — one  in 
Hocking  county,  in  section  19,  and  the  other  in  Athens  county,  in  sec- 
tion 29 — are  now  both  working  with  a  full  force  of  miners,  though  dur^ 
ing  the  greater  part  of  the  season  the  force  of  section  29  was  greatly  re- 
duced. These  mines  are  also  ventilated  by  the  natural  forces.  The  plan 
of  working,  consisting  of  driving  the  entries  out  to  day  into  some  of  the 
numerous  ravines,  and  of  driving  air-courses  from  one  butt  entry  to 
another,  and  dividing  the  workings  into  panels  or  squares,  was  fully  de- 
scribed in  my  last  annual  report. 

A  new  dump,  or  tipple,  has  recently  been  introduced  for  dumping  coal 
at  section  19,  the  invention  of  J.  L.  Mitchell,  one  of  the  miners.  This 
dump  is  skillfully  got  up,  and  is  one  of  the  best  arrangements  for  dump- 
ing loaded  cars  I  have  ever  seen  used  at  a  coal  mine,  saving  labor  and 
coal  at  the  same  time.  It  is  so  constructed  that  the  loaded  car,  in  passing 
into  the  tipple,  dips  over  of  its  accord,  its  force  or  speed  being  regulated 
by  a  brake,  the  handle  of  which  is  within  easy  reach  of  the  dump-man. 
As  soon  as  the  car  is  emptied  it  falls  back  in  place,  and  the  tip  irons  are 
thrown  out  of  place  by  a  spring  acted  upon  by  the  advancing  loaded  can 
so  that  when  this  car  strikes  the  empty  one  standing  on  the  tipple,  the 
latter  is  pushed  forward  out  of  the  way.  The  tip  irons  then  spring  back 
to  place  to  receive  and  hold  the  loaded  car,  which  dumps  of  its  own  ac- 
cord, falls  back  when  emptied,  and  is  pushed  out  of  the  way  by  the  next 
full  car.     All  the  arrangements  are  nearly  automatic  in  their  operations. 

Four  mines,  all  situate  in  Athens  county,  namely,  Paston's  Mine,  the 
Cooperative  Mine,  the  Floodwood  Mine,  and  the  Hawley  Run  Mine,  were 
complained  against  xluring  the  summer,  by  reason  of  defective  ventila- 
tion, and  the  cases  set  for  trial. 

These  inines  were  in  no  sense  in  any  worse  condition  by  reason  of  de- 
fective ventilation,  than  manj  others  in  this  region  which  rely  on  nat- 
ural ventilation,  but  they  were  the  only  ones  in  operation  in  Athens 
county  at  the  time  complaint  was  made,  Longstreth's  having  an  air-shaft 
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and  furnace  in  course  of  construction,  Brooks's  Athens  county  mine  being 
idle,  or  nearly  so,  and  Scott's  baying  a  ventilating  sbaft  and  furnace. 
The  mines  of  Shawnee  and  Straitsville  which  have  no  artificial  means 
of  applying  ventilation,  will  also  be  complained  against  as  soon  as  the 
Athens  cases  are  disposed  of,  unless  the  owners  agree  to  provide  and 
maintain  the  amount  of  current  required  by  the  statute,  which  they 
can  not  do  by  the  unaided  forces  of  nature,  no  matter  if  there  were  a  dozen 
openings  to  each.  Ample  time  will  be  given  to  cause  the  mines  to  con- 
form to  the  statute,  but  the  law  must  be  complied  with  in  its  letter  and 
spirit,  and  operators  will  have  themselves  to  blame  for  any  litigation  that 
may  arise. 

Longstreth's  Mine  was,  during  the  summer,  improved  by  the  sinking 
of  an  air-shaft  and  the  erection  of  a  five-foot  furnace  near  the  entrance  of 
the  main  entry,  and  the  introduction  of  a  locomotive  on  the  main  road 
to  haul  the  mine  cars  to  the  chutes  outside.  The  locomotive  runs  in 
about  five  hundred  and  fifty  yards,  to  the  double  parting,  where  the  trains 
are  made  up,  and  makes  four  trips  per  hour,  bringing  fourteen  cars  each 
trip.  The  furnace  at  the  bottom  of  the  air-shaft  is  a' good  one,  moving 
about  nineteen  thousand  cubic  feet  of  air  per  minute.  The  air  is  re- 
ceived at  two  openings  on  the  other  side  of  the  hill,  and  the  smoke  and 
gases  from  the  locomotive  pass  away  from  the  miners..  With  the  current 
of  air  now  flowing  through  this  mine,  there  must  be  good  air  in  every 
working  place,  if  it  is  properly  distributed.  As  the  pillars  of  the  mine 
are  withdrawn  while  the  general  workings  are  progressing  forward,  bad 
air  is  liberated  from  the  rocks  above  the  coal,  and  hence  a  large  current 
of  air  is  necessary  to  properly  dilute  and  render  harmless  this  poisonous 

gas- 

The  old  Straitsville  Mine,  at  present  operated  by  Messrs.  Moss,  Mar- 
shall &  Doe,  lessees  of  the  mine,  is  opened  on  the  .north-east  side  of  the 
mining  property,  the  main  entry  running  scMith  on  .the  face  of  the  coaL 
The  manner  in  which  this  mine  is  laid  out  was  fully  described  in  my 
last  annual  report,  though  a  clerical  error  located  the  main  entry  as  ad« 
vancing  northward  instead  of  southward.  During  the  present  year  the 
main  hauling  road  has  undergone  some  marked  improvements.  A  new 
opening,  situate  two  thousand  feet  southward  from  the  mouth  of  the 
mine,  was  driven  through  to  the  second  east  butt  entry,  and  the  full 
cars,  which  had  to  be  hauled  up  grade  on  the  rise  of  the  strata,  are  now 
moved  on  a  level  road.  In  entering  the  hill  with  this  new  entry,  an 
ancient  creek  bed  was  cut  by  the  miners.  The  coal  was  all  cut  away 
except  about  one  foot  of  the  bottom  part,  and  its  place  filled  with  loose 
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sand,  ;n  which  branches  of  trees  were  imbedded.  The  wood  was  in  a 
good  state  of  preservation,  indicating  that  this  erosion  was  of  no  remote 
occurrence. 

The  Troy  Mine  of  the  Union  Coal  Company,  situate  at  New  Straitsvillei 
is  provided  with  one  ventilating  shaft,  at  the  bottom  of  which  a  good 
ventilating  furnace  is  built.  When  this  furnace  is  well  kept  up,  twelve 
thousand  to  fifteen  thousand  cubic  feet  of  air  per  minute  can  be  moved 
by  it.  The  workings  of  this  mine  were  laid  out  in  blocks  or  squares,  each 
block  being  four  hundred  feet  square.  All  the  entries,  except  the  main 
heading  and  the  Rock  Run  heading,  were  formerly  single.  Now  every 
entry  is  made  double,  and  the  air-courses,  formerly  driven  from  one  butt 
entry  to  another,  are  abandoned.  The  main  part  of  the  workings  are 
opened  up  from  off  two  butt  entries,  namely,  the  main  entry  and  the  first 
right  entry  opened  off  the  Rock  Run  entry.  The  roof  of  this  mine  is 
excellent  over  the  greater  part  of  the  excavations,  rooms  thirty  feet  wid6 
standing  firm  without  a  single  post. 

The  dumping  apparatus  of  this  mine  is  one  of  the  best  in  the  State. 
The  loaded  cars  are  dumped  by  machinery.  The  engine  used  in  working 
the  slack  elevators  is  also  used  in  emptying  the  mine  cars  into  the  chutes. 
Upton's  coal  carriage,  a  valuable  arrangement  for  handling  coal,  is  in  use 
at  this  mine.  There  are  now  twenty-two  of  these  coal  carriages  in  oper- 
ation in  the  State. 

A  coal-cutting  machine,  known  as  the  ^'Lichtner  Machine/'  has  been 
at  work  off  and  on  in  the  Central  Mine  for  more  than  twelve  month& 
The  machine  cuts  a  groove  five  feet  deep  and  two  and  a  half  feet  wide  in 
the  bottom  of  the  coal,  and  does  its  work  with  remarkable  speed.  Some 
time  is,  however,  lost  on  moving  and  resetting  the  machine  every  time  a 
groove  two  and  a  half  feet  wide  and  five  feet  deep  is  finished.  By  actual 
practice  an  undermining  five  feet  deep  and  one  hundred  feet  wide,  equal  to 
holing  three  thirty-three  feet  rooms,  can  be  performed  per  day.  Where 
the  machine  is  at  work  the  miners  are  paid  thirty  cents  per  ton  for  blast- 
ing and  loading  the  coal.  As,  however,  three  men  are  required  to  operate 
it,  one  shoveling  away  the  under-cuttings,  another  attending  or  operating 
the  machine,  and  a  third  running  the  compresser  and  keeping  up  steam, 
the  great  desideratum — a  reduction  in  the  cost  of  mining  the  coal — is  not 
yet  achieved.  Upward  of  one  hundred  coal-cutting  machines  have  been 
patented  in  Great  Britain  alone,  beside  several  more  in  the  United 
States;  and,  except  in  special  cases,  the  cheapest  way  yet  discovered  of 

^SS^^g  <^o^  is  ^y  muscular  power. 
The  steam  cylinder  is  fourteen  inches  in  diameter,  the  air  cylinder 
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twelve  inches;  the  air-receiver  is  sixteen  feet  long  and  four  feet  in 
diameter;  the  compressed  air  is  delivered  through  a  two-inch  gas-pipe; 
the  marine  makes  about  one  hundred  and  fifty  revolutions  per  minute. 

The  Central  Mine  has  been  suffering  the  consequences  of  leaving  weak^ 
pillars;  a  crush  of  the  workings,  which  commenced  more  than  a  year 
ago,  has  not  yet  been  effectually  arrested,  and  has  done  considerable 
mischief.  This  mine  is  a  valuable  one,  the  coal  extending,  without 
break,  under  the  greater  portion  of  the  lands  owned  by  the  Coal  Com- 
pany, but  the  workings  extend  to  the  dip,  and  the  cost  of  hauling  coal 
and  drawing  water  are  increased  in  consequence.  The  mine  ought  to 
have  been  opened  by  leaving  strong,  pillars. 

The  air  in  one  of  the  entries  was  not  good  during  the  summer,  there 
being  no  return  air-course,  and  I  found  it  necessary  to  ask  the  mine  su- 
perintendent to  find  other  places  for  the  workmen  employed  in  that  part 
of  the  mine  until  fresh  air  could  be  taken  forward. 

The  Plummer  Hill  Mine  usually  employs  a  large  force  of  miners,  and 
relies  for  ventilation  on  the  natural  forces.  As  there  are  six  or  seven 
openings  running  through  the  hills  at  one  point  or  another,  and  as  no 
blasting  is  allowed  during  working  hours,  the  ventilation  is  usually  kept 
in  a  fair  state.  The  time  is,  however,  passing  away  for  trusting  to  the 
wind  and  weather  to  get  air  in  a  mine.  As  the  workings  extend  from 
year  to  year,  more  gas  (black  damp)  is  liberated  from  the  coal  and  super- 
incumbent rocks,  t^e  frictional  resistance  of  the  air  is  increased  by  the 
increased  distance  the  air  has  to  travel ;  the  natural  forces,  no  matter 
how  many  day  levels  there  may  be,  will  in  time  fail  to  renew  the  circu- 
lation and  purify  the  air.  One  part  of  this  mine  was  operated  during 
the  summer  without  any  return  for  the  air,  and  a  number  of  workmen 
were  suffering  in  consequence.  On  calling  the  attention  of  the  boss  to 
the  necessity  of  improving  this  part  of  the  mine,  he  at  once  erected  doors 
in  front  of  the  rooms  to  create  a  return  current.  This  mine  now  needs 
an  air-shaft  and  furnace  or  fan. 

The  Patterson  Mine  is  the  best  opened  work  in  the  Straitsville  district. 
All  the  entries  are  double,  and  are  driven  ten  feet  wide.  The  rooms  are 
made  twenty-eight  feet  wide,  but  are  started  off  the  entries  at  ten  feet, 
are  advanced  eighteen  feet,  then  opened  out  to  full  width ;  a  pillar  fifteen 
feet  separates  one  room  from  another.  The  butt  entries  are  one  hundred 
and  fifty  yards  apart,  rooms  working  to*  the  north  and  south  on  the  face 
of  the  coal.  As  soon  as  the  rooms  meet  in  the  middle  of  the  square,  the 
pillars  are  attacked  and  removed  to  within  thirty  feet  of  the  entries, 
and  the  roof  falls  in  the  excavated  area  to  the  surface. 

This  mine  has  an  air-shaft  and  also  a  ventilating  furnace,  the  latter 
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being  able  to  move  ten  to  twelve  thousand  cubic  feet  of  air  per  minute. 
The  air  is  clean  and  sweet  in  every  working  place  in  the  mine,  and  the 
miners,  one  and  all,  feel  proud  of  the  sanitary  condition  of  their  work- 
ing places.  There  is  but  one  way  to  get  air  to  sweep  through  the  many 
ramifications  of  a  mine,  so  that  all  the  working  entries  and  interior 
rooms  may  be  equally  well  aired,  and  that  is  by  driving  double  entries. 

The  mine  of  the  Straitsville  and  Lancaster  Mining  Company,  which 
had  been  lying  idle  for  the  past  two  years,  has  been  leased  by  Mr.  John 
R.  Tucker,  and  is  now  working  regularly.  It  was  visited  shortly  after 
starting  up  by  the  present  operator,  and  some  directions  given  looking 
to  the  improvement  of  the  air. 

The  Gore  Mine,  also  idle  for  some  years,  is  now  in  operation,  the  coa} 
being  used  for  the  supply  of  the  "Thomas  Furnace." 

The  Great  Vein  Mine,  situated  at  Old  Straitsville,  which,  for  m  long 
time,  had  been  running  very  slack,  has  recently  changed  hands,  and  is 
now  operated  by  the  Consolidated  Coal  and  Mining  Company,  of  Cincin- 
nati, who  have  a  full  force  of  miners  at  work.  The  Gore  Mine,  and  Old 
Straitsville  Mine  were  not  visited  during  the  year. 

The  Upson  Mine  of  the  Union  Coal  Company,  the  first  of  the  series  at 
Shawnee  on  entering  that  village  from  the  railroad,  is  in  good  order.  It 
is  well  laid  out  and  well  aired,  having  a  ventilating  shaft  and  furnace. 
This  mine  and  the  Shawnee  Valley  Mine  are  models  of  good  order  in 
their  ventilation  departments,  and  none  acknowledge  this  fact  more 
promptly  than  the  miners.  Indeed,  I  have  never  passed  through  a 
properly  ventilated  mine  in  the  State  and  heard  a  word  of  complaint 
from  a  single  miner,  of  bad  air;  on  the  contrary,  all  have  made  haste  to 
express  their  satisfaction  and  gratitude  with  the  sanitary  condition  of 
their  working  places.  Only  where  there  is  bad  air,  will  miners  com- 
plain, and  they  would  not  be  men  if  they  did  not  complain.  Even  the 
mules,  by  their  worn  and  stiffened  appearance,  bear  witness  to  the  insa- 
lubrious condition  of  some  mines.  Yet  superintendents  and  owners  of 
mines  will  traduce  their  workmen  for  complaining  of  bad  air,  and  cry 
out  against  the  mining  law  as  an  unwarranted  interference  with  their 
business. 

The  XX  Mines  of  the  Newark  Coal  and  Iron  Company,  consisting  o 
three  openings,  have  proper  air-ways,  air-shafts,  and  ventilating  fur- 
naces. If  the  furnaces,  two  in  number,  are  constantly  kept  up,  there  can 
not  arise  a  complaint  of  bad  air,  but  they  are  not  kept  up  as  they  should 
be,  and  are  frequently  allowed  to  go  out  altogether.  The  mine  superin- 
tendent says  the  air  is  good  enough  without  the  fires.    I  must  insist, 
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lowever,  in  kteping  the  flues  in  operation.  We  never  hear  complaint 
if  too  much  air,  as  the  air  is  not  good  enough  when  the  furnaces  are  out. 
The  pillars  of  these  mines  are  attacked  and  withdrawn  with  good  suc- 
688,  though  it  is  found  to  be  the  better  practice  to  work  all  the  rooms  of 
.  square  out,  and  attack  the  inmost  pillars  first,  instead  of,  as  was 
irmerly  done,  withdrawing  them  in  progressing  forward,  as  each  room 
ras  finished  up.  The  rooms  are  twenty-four  feet  wide,  the  pillars 
wenty-one  feet  thick,  and  every  break  which  follows  the  extraction  of 
miliars  is  successfully  resisted.  The  pillars  are  withdrawn  in  echelon, 
he  inmost  being  first  attacked.  Fourteen  pillars  were  recovered  during 
he  past  year,  and  less  than  one  seventh  of  the  coal  was  sold,  consisting  of 
mall  stumps  left  in  cutting  through  after  a  fall  in  the  excavated  area.  In 
he  dip  workings  it  is  found  necessary  to  let  the  pillars  stand  at  present. 

The  Shawnee  Valley  Mines  are  well  opened  and  well  ventilated.  The 
ciain  entry,  which  runs  south  three  degrees  west,  on  the  face  of  the  coal, 
s  half  a  mile  long.  There  are  six  butt  entries,  five  running  west  and 
ne  east.  These  cross  entries  are  each  one  hundred  yards  apart;  the 
ooms  work  to  the  south,  being  opened  up  only  on  one  side  of  the  entry. 
!*he  entries,  face  and  cross,  are  made  ten  feet  wide,  the  rooms  are  twenty- 
ight  to  thirty  feet  wide,  the  pillars  left  between  rooms  are  twelve  to 
Lfteen  feet  thick.  Th^  main  entry  is  double,  but  the  cross  entries  are 
ingle,  though  they  are  divided  into  two  compartments  by  a  brattice 
Mirtition  for  air.  The  air-course  is  cut  out  of  the  lower  four  feet  of  coal, 
knd  is  made  three  and  one  half  feet  wide 

An  air-shaft  forty-four  feet  deep,  with  a  wooden  stalk  twenty-four  feet 
^n  height,  forms  the  upcast.  There  is  a  five-foot  furnace  at  the  bottom 
rf  this  pit,  capable  of  moving  twenty-five  thousand  cubic  feet  of  air  per 
minute. 

About  three  hundred  yards  south  of  this  mine  another  mine  is  opened, 
sailed  the  Fanny  Furnace  Mine,  the  main  entry  of  which  runs  on  a  line 
parallel  with  the  main  entry  of  the  Shawnee  Valley  Mine.  The  butt 
entries  of  the  Fanny  Furnace  opening,  which  extend  eastward,  cut 
through  on  the  west  entries  of  the  Shawnee  Valley.  Both  mines  are 
ventilated  by  one  upcast,  though  a  current  of  air  is  received  at  each 
drift-mouth.  Each  stream  ventilates  its  own  mine;  both  are  then 
united,  and  flow  to  the  upcast  shaft. 

The  Fanny  Furnaces,  No.  1  and  No.  2,  both  of  which  are  now  in  blast, 
are  supplied  with  coal  drawn  from  the  Fanny  Furnace  Mine.  The  coal 
is  used  in  these  furnaces  in  a  raw  state ;  Furnace  No.  2  was  started  up 
with  raw  coal.    This  mine  is  controlled  by  thirty  miners,  but  the  work 
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is  done  under  the  supervision  of  the  mine  boss  of  the  Shawnee  Valley 
Mine,  Mr.  Thomas  Phillips. 

The  New  York  and  Straitsville  Coal  and  Iron  Company's  Mine,  opened 
on  the  south  side  of  the  creek,  has  only  five  to  six  feet  of  coal^  this  re- 
duced height  being  caused  by  the  upper  bench  of  coal  splitting  in  two 
by  a  wedge  of  shale,  as  described  and  illustrated  in  my  last  annual 
report.  The  main  entry  of  this  mine  runs  west  on  the  butts  of  the  coal. 
It  is  through  the  first  hill,  and  a  new  opening  has  been  made  on  the 
second  one,  five  hundred  and  fifty  yards  west  of  the  chutes.  These 
entries  are  single,  but  a  butt  entry  running  parallel  with  the  main 
entry  is  double,  a  pillar  of  seven  yards  in  thickness,  dividing  teh 
parallels.  This  mine  has  neither  furnace  nor  air-shaft,  and  needs  both 
more  than  any  mine  at  Shawnee,  as  owing  to  the  reduced  height  of  coal 
the  miners  have  to  blast  at  all  hours  of  the  day.  The  arrangements  for 
distributing  the  air  are  good,  but  there  is  not  air  enough  to  distribute, 
because  there  is  not  the  ventilating  power  to  move  the  air.  I  went  over 
the  ground  with  the  mine  boss  and  located  a  shaft,  on  my  last  visit  to 
the  mine,  and  called  the  attention  of  the  general  manager  to  the  neces- 
sity of  having  it  sunk  at  once. 

The  Lyonsdale  Mines  and  the  Furnace  Mines  were  not  inspected  while 
visiting  this  region. 

The  mines  of  Coshocton  were  visited  in  the  early  part  of  the  year. 
Only  the  Home  and  Miami  Mines  were  inspected,  the  Beech  Hollow 
being  idle,  and  the  other  openings  of  the  neighborhood  working  a  less  force 
than  ten  miners  at  once.  Two  mines  at  Franklin  were  working,  but 
were  not  visited,  as  I  intended  to  make  a  second  visit  to  this  district 
during  the  summer;  but  a  strike  occurred  in  August,  which  lasted  two 
months,  and  the  district  was  passed  over.  The  Home  Bank,  which  had 
been  thoroughly  overhauled,  and  a  new  furnace  built  shortly  after  the 
mining  law  went  into  operation,  was,  during  last  inspection,  in  none  too 
good  order.  The  Miami  Mine  had  bad  air  in  one  part  of  the  workings — 
black  damp — which  had  become  liberated  from  the  goaves  of  the  Beech 
Hollow  Mine.  An  entry  in  this  part  of  the  bank  was  approaching  day, 
and  th^  boss  proposed  to  drive  it  out  through  the  hill  as  rapidly  as  pos- 
sible, as  the  only  practicable  means  of  getting  fresh  air.  The  chutes  of 
this  mine  were  destroyed  by  fire  during  the  strike.  The  chutes  have 
been  rebuilt,  and  the  mine  has  commenced  operations. 

MASSILLON. 

Pigeon  Run  Shaft,  situate  three  miles  south  of  Massillon,  is  the  most 
southerly  opening  in  the  lower  coal  in  the  Tuscarawas  Valley.    The  pit 
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e  hundred  and  eighty-five  feet  deep,  and  is  divided  into  upcast  and 
i-caat  compartments.  One  hundred  yards  north  of  this  pit,  an  air^ 
',  one  hundred  and  seventy  feet  in  depth  is  sunk,  making  two  up- 
I,  each  having  one  of  Blake's  steam-pumps  at  the  bottom.  The  main 
J  runs  on  the  face  of  the  coal,  and  extends  on  both  sides  of  the  shaft  ^ 
le  are  called  the  north  and  south  main  entries.  The  butt^entries, 
)h  are  one  hundred  and  fifty  yards  apart,  extend  east  and  west  of  the 
1  entry,  and  these  galleries  are  called  the  first  east,  the  second  east, 
Srst  west,  and  the  second  west,  as  the  case  may  be.  The  ventilation 
od  throughout  the  mine,  and  the  buildings  surrounding  the  shaft 
are  built  with  care  and  safety.  There  are  three  steam-boilers,  each 
by-three  inches  in  diameter  by  thirty  feet  in  length.  The  hoisting 
ne  is  stt  back  thirty  feet  from  the  pit  mouth,  and  the  smoke  stack  is 
)ack  six  feet  from  the  end  of  the  engine-house.  An  eight-foot  diam- 
fuiinel  covers  this  stack  at  its  base,  to  guard  against  fire.  An  air  of 
rity  surrounds  this  mine  in  the  construction  of  the  shaft  buildings, 
ch  might  be  imitated  with  profit.  The  fly-wheel  of  the  engine  has 
►rake,  however,  and  needs  one. 

lie  Warmington  Mine  is  situate  on  the  right  bank  of  the  Tuscarawas 
3r,  two  and  a  half  miles  south  of  Massillon.  The  hoisting  shaft  is 
ity  feet  deep,  and  is  divided  into  upcast  and  down-cast  compart- 
its  for  ventilation.  A  steam- pump,  located  on  the  bottom  of  the  up- 
,  gives  motion  to  the  ventilating  columns.  A  little  east  of  the  hoist- 
shaft  the  escape  shaft  is  sunk.  The  main  entry  of  the  mine,  run- 
g  on  the  face  of  the  cone,  extends  north  and  south  on  both  sides  of 
shaft.  The  butt  entries  branch  ofif  east  and  west,  and  open  up  the 
n  workings. 

he  ventilation  is  in  a  fair  state,  though  the  heat  from  the  exhaust 
m  does  not  of  itself  i)osse8S  the  necessary  power  to  give  rise  to  such  a 
mn  of  wind  as  is  needed  for  a  mine  of  any  extended  area,  and  before 
;  additional  power — the  furnace  or  fan — must  be  called  into  requisi- 
.  The  workings  of  the  mind  are  yet  of  limited  extent,  the  shaft 
ing  been  sunk  in  1875.  All  the  entries  are  double,  and  the  air  is 
led  well  forward  to  the  working  faces  of  the  mine.  The  rooms  are 
1  nine  to  ten  yards  wide — pillars  from  two  to  three  yards  are  left  bo- 
on them.  The  butt  entries  are  from  one  hundred  to  one  hundred  and 
'  yards  apart,  according  to  the  conditions  for  oommencing  work  on 
butts  of  the  coal. 

be  Prescott  Mine  is  situate  on  the  eastern  bank  of  the  Tuscarawas 

er,  three  miles  north  of  Massillon.    The  mine  is  a  drift  opening,  the 

being  thirty  feet  above  the  bed  of  the  river.    This  work  has  been 

most  of  the  time  since  the  mining  law  went  into  operation,  and  at 
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the  time  of  my  last  visit,  in  May,  was  working  only  twenty  to  twenty- 
five  hands.  The  coal  is  thin-^about  three  feet — in  the  swamp,  and  it 
loses  height  rapidly  on  the  hillsides.  The  swamp  is  a  long,  narrow 
trough,  which  runs  in  a  general  south-east  course.  As  the  mine  was 
opened  in  the  northern  end  of  the  swamp,  the  main  entry  has  dipped 
from  the  mouth  to  the  face,  the  dip  being  nineteen  feet  in  one  thousand 
one  hundred  yards.  The  water  is  discharged  by  means  of  a  steam-pump 
placed  in  the  return  air-course,  the  pump  being  moved  forward,  from 
time  to  time,  as  the  entry  advances. 

The  air  comes  in  at  the  drift  mouth  and  passes  along  the  main  entry 
for  about  six  hundred  yards,  where  a  trap-door  placed  on  the  entry  throws 
the  current  into  the  Donald  entry ;  thence  it  passes  forward  to  the  faces 
of  the  workings,  and  returns  by  the  main  entry  to  the  door  already  mei> 
tioned,  whence  it  is  carried  to  an  air-course  on  the  opposite  side,  and, 
mixing  with  the  exhaust  steam  from  the  pump,  returns  to  a  shallow  up- 
cast shaft,  and  is  delivered  to  day. 

Willow  Bank  No.  8  is  a  slope  opening  seventy  yards  in  length,  and 
dipping  nine  inches  to  the  yard.  Where  the  slope  is  sunk  the  strata 
overlying  the  coal  are  soft  and  fragile,  and  the  slope  is  timbered  the 
whole  way  down.  For  several  hundred  feet  from  the  bottom  of  the  slope 
the  main  entry  is  also  timbered,  owing  to  the  brittle  cover,  but  gradually 
a  hard  and  compact  roof  is  reached,  and  the  mine  opens  up  into  a  fine 
coal  deposit.  The  seam  is  four  to  four  and  a  half  feet  in  thickness,  and 
is  disposed  for  several  hundred  yards  in  a  rather  narrow  swamp,  which 
runs  quartering  to  the  right  across  the  face  of  the  coal.  The  main  entry, 
which  is  worked  on  the  face,  lost  the  swamp  to  the  right,  and  one  of  the 
rooms  in  the  third  east  entry  in  the  bottom  of  the  trough  was  turned 
into  the  face  entry,  and  the  original  gallery  abandoned. 

This  mine  is  comparatively  new,  and  promises  to  be  a  rather  extensive 
one.  The  roof  where  the  workings  now  are  is' a  hard  and  strong  shale, 
and  stands  well.  In  laying  out  the  workings,  the  butt  entries  are  made 
fifteen  feet  wide,  with  pillars  four  to  five  yards,  bet  ween  tht  parallels. 
The  rooms  are  ten  yards  wide,  are  broken  off  the  entry  bix  yards  wide, 
and  the  miners  commence  to  widen  after  the  first  shot  is  fired.  The  pil- 
lars between  the  rooms  are  two  to. three  yards  in  thickness.  By  this  plan 
of  working,  the  debris  of  the  entries  and  the  new  rooms  is  "gobbed"  on 
the  spot  where  the  coal  is  wrought,  and  a  saving  is  also  had  in  the  less- 
ened cost  of  driving  wide  entries.  If,  however,  this  mine  should  widen 
out  into  an  extended  plain,  from  which  coal  may  be  drawn  for  fifteen  or 
twenty  years,  the  frail  pillar  supports  may  give  way  before  the  domain 
holding  the  coal  is  half  wrought  over,  and  thus  swallow  up,  many  times 
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over,  the  savings  of  other  years.  The  pillars  left  between  the  rooms,  in 
view  of  the  wide  butt  entries  and  wider  openings,  in  breaking  off  the 
rooms  should  be  at  least  five  yards  thick.  As  most  of  this  pillar  coal  can 
be  recovered  in  finishing  up  the  mine,  it  is  always  wisdom  to  leave  heav- 
ier pillars  than  are  deemed  necessary  in  working  forward,  to  allow  for 
miscalculation  or  accident. 

The  ventilation  of  this  mine  was  good.  An  air-shaft  100  feet  deep,  at 
tke  bottom  of  which  one  of  Blake's  steam  pumps  is  placed,  gives  motion 
to  the  air.  An  iron  basket  is  also  used,  which  serves  as  a  temporary  fur- 
nace. There  is  a  good  chance  to  erect  a  substantial  furnace,  and  when 
this  is  needed  it  will  be  built.  With  the  wide  galleries  of  this  mine, 
and  the  ventilating  power  aided  by  the  exhaust  steam  of  the  pump,  a 
roomy,  well-constructed  furnace  will  give  motion  to  50,000  cubic  ^feet  of 
air  per  minute. 

This  coal  deposit,  which  is  evidently  but  ]an  off-shoot  or  arm  of  the 
main  basin  in  which  the  extensive  mines  of  the  Willow  Bank  Company 
are  opened,  is  not  more  than  seventy  yards  wide.  The  coal  rises  on  both 
sides  of  the  swamp,  and  losesj  height  in  doing  so.  Soon  a  white,  hard, 
fine-grained  sandstone  is  encountered,  which  lorbids'further  working  in 
that  direction. 

The  Bridgeport  Mine,  Morgan  Owens,  owner,  is  situate  on  the  river 
bank,  between  the  Prescott  Mine  and  Massillon,  and  is  also  a  drift  open- 
ing. The  coal  is  shipped  by  canal  exclusively,  and  the  mine  near  works 
a  large  force  of  men,  usually  not  less  than  ten.  This  mine  was  discov- 
ered forty-eight  years  ago,  and  was  the  first  opening  in  the  Massillon 
region.  The  coal  is  quite  thin,  thinner  even  than  in  the  Prescott  Mine, 
ranging  from  two  feet  to  two  feet  eight  inches.  In  the  air-shaft,  which 
is  sixty  feet  deep,  there  is  no  trace  of  Coal  No.  2.  These  facts  have  led 
Mr.  Owens,  the  owner  of  the  mine,  to  believe  that  the  coal  is  not  the 
lower  bed,  but  Coal  No.  2,  and^^he  contemplates  searching  by  boring  for 
Coal  No.  1.  As,  however,  the  coal  is  within  fifteen  to  twenty  feet  of  the 
river  bed,  and  is  covered  in  proper  place  with  the  "  Massillon  sandstone," 
there  is  hardly  a  doubt  but  it  is  Coal  No.  1,  Coal  No.  2  being  absent  alto- 
gether— no  unusual  condition  in  this  valley. 

The  Diamond  Mine,  situate  in  Wadsworth  township,  Medina  county, 
has  been  a  source  of  trouble  ever  since  the  mining  law  went  into  opera- 
tion. It  was  opened  up  in  some  of  its  most  important  divisions  by  single 
entries.  There  were  leaking  air-courses,  badly  hung  doors,  and  inatten- 
tion to  the  requirements  of  the  law  generally.  The  mine  owners,  I  feel 
assured,  desired  to  have  everything  dor  e  as  the  law  if  quires,  and  believed 
that  everything  was  so  done,  and  blamed  the  mimrs  for  their  spirit 
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fault-finding,  and  felt  unfriendly  toward  the  Inspector  for  insisting  on 
improvement,  and  for  complaining  to  court  because  his  recommendations 
were  not  enforced.  As  there  is  now  a  new  underground  boss,  who  seems 
to  be  a  man  of  energy  and  practical  experience,  it  is  to  be  hoped  that  no 
further  cause  of  complaint  will  be  necessary.  It  is  anything  but  agree- 
able to  my  feelings  to  be  forever  insisting  on  better  air,  and  of  being 
compelled  to  apply  the  remedy  of  injunc'^ion  to  have  the  law  enforced 
and  obeyed. 

The  Wadsworth  Slope,  also  situated  in  Medina  county,  was  visited  in 
November.    There  were  three  entries  running — the  main  entry,  which 
is  double,  with  a  chain  pillar  three  yards  in  thickness  dividing  the  par- 
allels, and  two  butt  entries,  one  of  which  is  also  driven  double.     A  horse- 
back three  hundred  yards  in  thickness  was  met  and  cut  through  on  the 
main  entry  of  this  mine  during  the  year,  requiring  the  expenditure  of  a 
great  deal  of  time  and  money.    Inside  the  horse-back  the  coal  is  dipping, 
which  interferes  with  the  work  of  reopening  the  mine.     These  horse- 
backs have  forced  the  working  men  of  the  mine  into  rooms  and  entries 
near  together,  and  made  the  ventilation  less  perfect  than  it  used  to  be. 
This  mine  will  require  a  shaft  at  the  bottom  of  the  dip  in  the  face  entry 
in  order  to  apply  a  steam  pump  to  discharge  the  waters  of  the  mine. 
This  shaft  can  be  made  to  act  as  the  main  air  shaft  of  the  mine,  and  a 
good  furnace  and  steam  pump  applied  there  will  give  an  abundance  of 
wind  for  all  the  ramifications  of  the  mine.    The  butt  entries  of  this 
mine  are  130  yards  apart.     The  rooms,  which  are  9  yards  wide,  with 
two-yard  pillars,  meet  in  the  middle  of  the  block. 

The  mines  of  the  Silver  Creek  Company,  three  in  number,  consist  of 
one  drift  opening  and  two  shafts.  The  old  shaft  is  nearly  wrought  out, 
all  work  being  on  the  pillars.  The  new  shaft  has  been  recently  sunk, 
and  the  arrangements  for  shipping  are  not  yet  completed.  This  shaft 
has  a  ventilating  fan  of  the  same  size  and  manufacture  as  that  in  use  at 
the  Pike  Run  Mine  of  the  Tuscarawas  Coal  Company.  As  the  mine  is 
new,  and  there  are  no  air-ways  of  any  extent,  the  fan  has  to  be  run  slow, 
and  at  times  to  stop  altogether,  as  it  makes  too  much  air,  and  *^ freezes" 
the  men  below.  When,  however,  the  workings  are  extended  so  that  the 
air  will  require  to  travel  through  four  or  five  miles  of  sinuous  and  con- 
tracted air-courses,  the  full  force  of  the  fan  will  be  needed  to  overcome 
the  frictional  resistance  which  the  air  will  meet. 

This  fan  is  run  by  the  hoisting  engineer  of  the  shaft,  and  needs  no 
other  attendance,  hence  the  cost  of  a  furnace  man,  including  the  coal 
burned  in  the  furnace,  is  saved.  The  ventilating  exhaust  fan  must  sup- 
plant the  furnace  altogether.    For  our  shallow  mines  it  is  to  be  preferred 


99 

to  the  furnace.     Its  economy  as  compared  with  furnace  ventilation  is  a 
strong  recommendation. 

The  Akron  district,  composing  the  upper  mines  of  the  Tuscarawas 
Valley,  were  not  inspected  during  the  year.  I  visited  Jacobs'  and  the 
Franklin  Mine  twice,  but  they  were  idle  each  time.  I  directed  some 
changes  to  be  made  in  the  ventilation  of  the  Franklin  Mine  looking  to 
an  improvement  in  the  air.  The  Pomeroy  district  and  the  Ironton  dis- 
trict were  also  not  visited,  for  want  of  time.  It  takes  a  year  of  constant 
and  energetic  work  to  inspect  every  coal  mine  in  the  State,  and  with  the 
other  duties  of  the  office  the  round  trip  can  not  be  made  in  much  less  than 
two  years.  The  hauling  roads  in  the  different  mines  extend  over  1,600 
miles.  Most  of  this  distance  has  to  be  traveled  on  foot.  If  a  mine  is  prop- 
erly inspected  it  requires  from  eight  to  ten  hours  to  do  the  work,  and  un- 
less the  Inspector  will  go  into  the  mine  himself,  and  traverse  all  its  various 
ramifications,  he  can  not  know  whether  the  law  is  being  complied  with 
or  not.  To  inquire  of  the  boss  or  the  mine  superintendent  if  the  air  is 
good  serves  no  purpose  whatever.  It  is  to  the  interest  of  such  officers 
to  say  every  thing  is  right,  or  to  be  able  to  show  that  they  are  about 
to  commence,  or  have  already  commenced,  the  work  of  improvement. 
The  presence  of  the  Inspector  in  the  mine  inspires  the  miners  with  a 
sense  of  security;  and  the  fact  that  miners  can  call  upon  such  officer  in 
perfect  confidence,  at  any  time,  to  inspect  iheir  dangerous  subterranean 
workshops,  gives  them  an  interest  in  the  Government  which  they  could 
not  otherwise  feel. 

SKETCH  OF   EARLY   MINING. 

The  coals  of  north-eastern  Ohio,  exposed  in  the  ravines  and  valleys  on 
their  line  of  outcrop,  were  known  to  the  earliest  white  inhabitants,  apd 
coal  was  mined  by  stripping,  near  the  village  of  Talmadge,  in  Summit 
county,  as  early  as  1810.  The  first  mines  opened  by  drifting,  in  this  re- 
gion, were  operated  by  Messrs.  Asaph  Whittlesey  and  Samuel  Newton,  in 
the  year  1820,  the  coal  being  sold  exclusively  for  blacksmithing  pur- 
poses. In  1828,  the  first  shipments  were  made  to  Cleveland,  from  the 
mines  of  Mr.  Henry  Newberry,  father  of  the  eminent  geologist,  Dr.  New- 
berry, at  Talmadge,  Summit  county,  with  the  object  of  supplying  the 
lake  steamboats  with  coal ;  but  wood  was  so  abundant  and  cheap,  that 
the  coal  could  find  no  sale.  In  the  Mahoning  Valley,  the  late  Governor 
David  Tod  commenced  mining,  in  a  systematic  manner,  on  his  farm  at 
Briar  Hill,  in  1840,  and  on  the  completion  of  the  Ohio  anU  Pennsylvanii 
Canal,  from  Akron  to  Beaver,  began  the  shipment  of  coal  to  Cleye^ 
In  1845  coal  had  wholly  supplanted  wood  on  the  lake  steaml 
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from  this  time  the  city  of  Cleveland  has  been  the  chief  market  for  the 
coals  of  the  Mahoning  and  Tuscarawas  Valley  coal  regions  of  the  State. 
In  1840  the  aggregate  shipments  to  Cleveland  only  reached  5,080  tons. 
In  1850  the  shipments  reached  83,850  tons;  in  1854,  the  trade  had 
reached  a  quarter  of  a  million  tons. 

The  first  iron  manufactured  from  raw  coal,  in  the  United  States,  was 
made  from  the  block  coal  of  the  Shenango  Valley,  of  Pennsylvania,  and 
the  Mahoning  Valley,  of  Ohio.  In  the  year  1845  the  Clay  Furnace  was 
erected,  near  the  village  of  Sharon,  in  Mercer  county,  Pennsylvania,  by 
Messrs.  Himrod  &  Vincent.  The  furnace  was  originally  built  for  the  use 
of  charcoal.  About  three  months  after  it  was  blown  in,  the  supply  of 
charcoal  becoming  short,  stone  coal  from  an  adjacent  mine  was  converted 
into  coke,  and  mixed  with  the  charcoal  in  the  furnace,  with  gratifying 
results.  Soon  afterward,  the  cokers  struck  work,  for  the  redress  of  some 
grievance,  and  the  furnace  owners,  unwilling  to  accede  to  the  demands 
of  the  strikers,  ventured  to  try  the  use  of  raw  coal.  The  furnace  con- 
tinued to  do  well,  and  to  this  circumstance  is  due  the  first  use  of  raw  coal 
in  the  blast  furnaces  of  America.  At  this  time,  Messrs.  Wilkinson, 
Wilkes  &  Co.  were  building  a  stone  coal  furnace  at  Lowell,  near  Youngs- 
town,  in  the  Mahoning  Valley,  not  to  use  raw  coal,  but  coke.  The  fur- 
nace blew  in  in  August,  1846,  and  for  some  months  was  run  with  coke 
from  the  block  coal  of  the  valley.  The  coke  was  then  abandoned,  and 
raw  coal  substituted.  Both  of  the  above  furnace  firms  claim  the  honor 
of  priority  of  use  of  stone  coal,  but  the  first  metal  made  in  this  manner 
was  undoubtedly  manufactured  under  the  supervision  of  the  late  David 
Himrod,  at  the  Clay  Furnace,  in  the  State  of  Pennsylvania. 

Before  the  year  1850  there  was  little  or  no  systematic  mining  in  the 
Leetonia  district.  Mr.  Anthony  Whistler  operated  a  mine  at  Washing- 
ton villo  for  several  years  before  the  property  on  which  the  mine  was 
opened  came  into  possession  of  the  Cherry  Valley  Iron  Company. 
Whistler  usually  employed  two  or  three  miners,  who  dug  the  coal  and 
pushed  it  out  in  small  cars  to  the  mine  mouth.  The  slack  was  converted 
into  coke,  and  was  sold  in  Salem  and  Massillon  for  foundry  purposes,  the 
lump  coal  being  sold  to  blacksmiths.  People  came  from  Deerfield,  Ells- 
worth, Canfield,  Georgetown,  Columbiana,  and  Damascus  to  buy  the  coal 
of  this  mine,  it  being  a  superior  blacksmithing  coal.  John  Chamberlin, 
one  of  the  founders  of  the  Cherry  Valley  Iron  Company,  got  possession 
of  this  mine  in  1858,  and  he  at  once  opened  it  out  on  a  more  extensive 
scale.  The  Cherry  Valley  Iron  Company  was  soon  afterward  organized. 
In  1867  the  two  blast  furnaces  of  this  company  were  erected;  the  rolling- 
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mill  being  built  in  1871.    The  slope  mine  of  this  company  at  Leetonia 
was  opened  the  same  year  the  blast  furnaces  were  completed. 

SKETCHES  OF   HOCKING   VALLEY. 

The  seams  of  coal  and  iron  ore  of  the  Hocking  Valley,  which  lie  above 
the  river-bed,  laid  bare  on  both  banks  of  the  Hockhocking  and  its  tribu- 
tary streams  by  the  action  of  water,  were  noted  by  the  first  white  men 
who  traversed  this  region.  A  map  of  the  Western  country,  now  in  the 
possession  of  Judge  P.  H.  Ewing,  of  Lancaster,  which  was  published  in 
the  year  1788,  notes  several  sections  of  coal  and  ore  beds;  and  Harris,  in 
his  tour,  in  1803,  states  that  on  the  banks  of  the  Hockhocking  '^  quarries 
of  excellent  freestone,  beds  of  pit-coal,  iron-ore,  lead,  strata  of  white  and 
blue  clay,  of  excellent  quality,  red  bole,  and  many  other  useful  fossils 
are  found." 

The  construction  of  the  Hocking  Valley  branch  of  the  Ohio  Canal  was 
commenced  by  the  Lancaster  Lateral  Canal  Company  in  the  year  1832, 
and  that  part  of  the  canal  known  as  the  "Side-cut ''  was  completed  to 
Lancaster  in  1836,  the  first  boat  being  towed  into  the  village  of  Lancas- 
ter on  the  4th  of  July,  amidst  the  roaring  of  artillery.  In  1838  the 
State  purchased  the  Lateral  Canal  from  the  Lancaster  company,  in  1839 
the  canal  was  completed  to  Bowner's  Lock,  sixteen  and  one-half  miles 
below  Lancaster,  and  in  1840  it  was  finished  to  Nelsonville,  the  first  boats 
loaded  with  coal  coming  up  the  canal  from  the  mines  at  Nelsonville  in 
September  of  that  year.     In  1841  the  canal  was  completed  to  Athens. 

Immediately  after  the  location  of  the  Hocking  Valley  Canal,  eastern 
capitalists  and  others  of  our  own  State  made  extensive  purchases  of 
lands  along  the  line  of  the  canal  from  Lick  Run  to  Chauncey.  Among 
the  most  extensive  purchasers  were  Thomas  Ewing  and  Samuel  F.  Vin- 
ton, who  shortly  afterwards  aFSOciated  with  themselves  Nicholas  Bidd 
and  Elihu  Chauncey,  of  Philadelphia,  under  the  name  of  Ewing,  Vinton 
&  Co.  This  firm  made  an  opening  for  coal  about  the  time  of  the  com- 
pletion of  the  canal  to  Nelsonville.  Their  mine  was  located  in  the  hill- 
side, on  the  Nelsonville  seam  of  coal,  at  the  Door's  Run  canal  basin,  on 
what  is  now  the  west  end  of  the  incorporated  village  of  Nelsonville.  At 
this  point  the  coal  is  well  up  in  the  hill — probably  one  hundred  and 
twenty-five  feet — and  it  was  reached  by  an  incline  plane  extending  from 
the  canal  to  the  mouth  of  the  mine.  Two  cars,  of  seventy-five  bushels 
capacity,  were  used  on  the  incline.  The  mine  cars  held  ten  bushels,  and 
were  pushed  by  the  miners  from  their  working-places  to  the  mine  mouth 
and  dumped  i&to  the  cars  at  the  head  of  the  inclined  plane.  Only  the 
lower  four  feet  of  the  coal-bed  was  wrought,  the  upper  two  feet  being  left 
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for  a  roof,  owing  to  its  being  of  a  somewhat  inferior  quality  to  the  lower 
vein.  Twenty  years  after  this  mine  was  opened,  ihe  top  coal,  abandoned 
by  the  first  workers,  was  recovered  and  shipped  to  market.  The  mana- 
ger of  this  mine  was  Mr.  Launcelot  Scott,  a  practical  miner,  from  the 
North  of  England,  father  of  John  W.  Scott,  the  present  owner  and 
operator  of  the  Lick  Run  Mines.  After  managing  for  a  short  time,  Mr. 
Scott  leased  the  mine  and  continued  to  work  it  and  other  openings,  which 
he  made  on  the  same  track,  for  many  years,  and  he  was  really  the  pioneer 
miner  of  the  Hocking  Valley. 

The  best  market  for  coal  at  that  time  was  at  Newark,  Ohio.  Up  to  the 
year  1842,  more  coal  was  consumed  in  that  town  than  in  Columbus.  The 
earliest  buyers  pf  coal  of  any  consequence  in  Columbus  were  John  L. 
Gill,  and  the  old  Neil  House.  The  lowest  price  ever  paid  for  mining 
coal,  at  the  mines,  was  one  and  one-half  cent  per  bushel,  thirty-seven  and 
one-half  cents  per  ton,  a  price  which  it  has  come  within  three  cents  per 
ton  of  again  reaching  during  the  present  year.  The  lowest  figure  coal 
sold  for  never  reached  sixty-five  cents  per  ton,  and  during  the  present 
year  the  best  screened  lump  coil  has  been  delivered  on  board  the  cars  for 
sixty-five  cents. 

Shortly  after  the  mine  of  Biddle,  Ewing  &  Vinton  was  opened,  another 
opening,  by  Fufller  &  Walker,  was  made,  a  little  further  up  the  river. 
This  mine  had  also  an  incline  plane.  C.  Fay,  John  Crothers,  C.  Steen- 
rod,  J.  F.  Somers,  and  L.  Steenrod,  were  also  among  the  pioneer  miners 
of  the  valley.  Their  mines  were  situate  on  both  sides  of  the  Hocking 
River,  at  Nelsonville,  and  the  coal  was  hauled  in  wagons  from  the  mouth 
of  the  mines  to  the  canal,  dumped  on  the  wharf,  and  loaded  on  the  boats 
with  wheelbarrows. 

The  early  settlers  of  the  Hocking  Valley  procured  their  supply  of  salt 
from  the  surface  springs  in  the  Muskingum  Valley,  and  in  Jackson 
county.  The  first  well  in  which  salt  was  struck,  in  paying  quantities  in 
the  Hocking  Valley,  was  bored  in  the  year  1831,  near  the  mouth  of  Sandy 
Creek,  in  Athens  county,  by  Resolved  Fuller,  the  water  yielding  ten  per 
cent,  of  salt.  Several  holes  had  previously  been  sunk  in  the  valley,  but 
the  supply  of  water  was  too  limited,  and  the  yield  in  salt  was  only  seven 
per  cent.  In  the  year  1836,  Messrs.  Ewing  and  Vinton  purchased  this 
well,  at  the  same  time  investing  largely  in  coal  and  iron  ore  lands  on  the 
line  of  the  Hocking  canal.  Between  1836  and  1840  three  other  wells 
were  sunk  by  Ewing,  Vinton  &  Co.,  the  water  also  yielding  ten  per  cent. 
Several  other  wells  were  sunk  further  up  Sunday  Creek,  between  the 
years  1836  and  1840,  but  owing  to  the  increased  expense  of  transport- 
ing the  salt  to  the  canal,  they  were  abandoned  in  1845.    This  firm  also 
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bored  at  Nelsonville,  aad  between  Nelsonville  and  Chauncey,  but  the 
yield  of  salt  was  only  seven  per  cent.,  and  these  wells  were  never  operated. 
There  are  at  present  in  operation  in  the  Hocking  Valley,  four  different 
establishments  engaged  in  the  manufacture  of  salt,  namely,  the  Prudent 
Salt  Works,  the  Herrold  Salt  Works,  the  Salina  Salt  Works,  and  the 
Chauncey  Salt  Works.  The  Pruden  Works  are  situated  three  miles  below 
Athens,  and  turn  out  7,000  barrels  of  salt  per  annum ;  the  Herrold  Works, 
located  one  mile  above  Athens,  and  owned  by  Joseph  Herrold,  turn  out 
about  1,200  barrels  per  annum  ;  the  Salina  Works,  located  at  the  village 
of  Salina,  five  miles  above  Athens  and  Chauncey,  owned  by  6.  T.  Gould, 
have  a  capacity  of  turning  out  from  15,000  to  20,000  barrels  per  annum, 
and  the  Chauncey  Works,  the  original  Ewing,  Vinton  &  Company  Salt 
Works,  now  operated  by  Hocking  Valley  Coal  and  Salt  Company,  make 
about  12,000  barrels  per  annum,  though  their  capacity  is  nearly  double 
this  amount. 

The  salt  water  in  the  wells  at  Chauncey  and  Salina,  is  struck  at  a 
depth  of  about  560  feet  below  the  bed  of  the  Hocking  River ;  at  Athens  it 
is  considerably  deeper.  The  average  strength  of  the  water  in  the  wells  of  the 
valley  is  ten  per  cent.  The  water  is  met  in  a  bed  of  sandstone,  at  the  base 
of  the  coal  measures  which  averages  seventy  to  eighty  feet  in  thickness. 
This  sandstone  is  the  equivalent  of  the  Logan  sandstone  of  the  Geological 
reports.  At  Salina  and  Chauncey,  the  Bayley's  Run  coal  is  level  with  the 
bed  of  the  Hocking  River,  and  the  Nelsonville  seam,  100  feet  below  the 
Bayley's  Run  bed,  is  passed  through  in  every  well.  The  Nelsonville  coal 
has  been  opened  by  shafting,  at  both  Salina  and  Chauncey,  and  the  coal 
from  the  shafts  is  used  for  firing  the  boilers  of  the  s  team  engine  of  the 
salt  works.  At  Athens  the  Bayley's  Run  coal  is  nearly  100  feet,  and  the 
Nelsonville  seam  about  200  feet  below  the  bed  of  the  Hocking  River. 

THE    OHIO    BIYEB. 

The  Ohio  River  is  the  greatest  coal  carrier  in  the  world,  and  its  vast 
trade  is  the  development  of  little  more  than  forty  years.  No  where  else 
is  found  such  cheap  and  rapid  transportation  for  bulky  freight.  The  cost 
of  shipping  coal  from  Pittsburgh  to  Louisville,  a  distance  of  600  miles, 
being  only  one  and  three-quarters  cents  per  bushel,  equal  to  forty-seven 
cents  per  ton,  and  this  includes  the  return  of  the  empty  barges.  The 
cost  of  shipping  from  Louisville  to  New  Orleans,  also,  is  but  two  cents 
per  bushels,  or  fifty-five  cents  per  ton,  the  distance  being  1,400  miles. 
The  time  required  to  move  coal  from  Pittsburgh  to  Louisville,  with  a 
good  river,  is  only  five  days,  while  shipments  are  made  from  Louisville 
to  New  Orleans  in  ten  days.    The  lowest  freights  charged  by  railroads  is 
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one  cent  per  ton  per  mile,  while  one  and  three-quarters  and  two  cents  per 
ton  per  mile  are  frequently  charged. 

The  first  systematic  efforts  at  coal  mining  on  the  Ohio  River,  below 
Wheeling,  was  inaugurated  by  Samuel  Wyllys  Pomeroy,  of  Boston, 
Massachusetts,  in  the  year  1833.  Mr.  Pomeroy  purchased  the  lands  on 
what  the  mines  of  Pomeroy  are  now  opened  in  1803.  In  1818,  he  wrote 
a  merchant  in  Cincinnati,  to  ascertain  the  consumption  of  coal  between 
his  coal  property  at  Pomeroy,  and  the  falls  of  the  Ohio,  with  the  subject 
of  opening  the  mines,  and  the  reply  was  as  follows . 

''I  am  able  to  commanicate  to  you  the  following  iDformation : 


Cincinnati  Steam  MiU  congnmes,  annually 

**         Iron  Foandry  consumes,  annually 

Bianufacturing  Company  consumes,' annually 

Steam  Saw  Mill  consumes,  annually , 

"         Sugar  Manufacturing  Company  consumes,  annually 


(< 


ti 


Bushels. 
12,000 

20,000 
5,000 
5,000 
2,000 


In  Maysville,  used  or  sold 

InLouisviUe,  used  or  sold 

Madison  Steam  Mill,  100  miles  below  Cincinnati , 


44,000 
30,000 
30,000 
12,000 


Total 116,000 

The  following  were  the  receipts  for  the  years  1875  and  1876: 


Youghiogheny 
OhioRiTcr  ... 


Kanawha 

Muskingum  VaUey 
Hocking  VaUey  .  -  - 

Cannel 

Anthracite 


^Other  receipts 


Totals. 


BUSHKLS. 

1675-7$. 

1874-75. 

27,017,302 

24,225,002 

^     4,400,792 

4,277,327 

• 

6,004,675 

4,476,619 

177,730 

312,000 

1,350,000 

636,000 

409,358 

565,352 

282,.578 

248,750 

540,592 

649,250 

40,183,317 


35,390,.300 


"Principally  Hocking  and  Muskingum  Valleys  and  Washington  coal  not  elsewhere  em- 
braced. 
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The  Pomeroy  coal  did  not  enter  into  domestic  use  in  the  towns  of  the 
Ohio  River  till  the  year  1833.  The  cost  and  scarcity  of  boats  to  transport 
the  coal  down  the  river  induced  the  proprietors  of  the  Pomeroy  mines 
to  build  a  steam  tow-boat  to  tow  the  loaded  barges  from  the  mines  to 
Cincinnati,  and  bring  the  empty  barges  back.  This  boat  was  named  the 
Condor ;  she  took  her  first  tow  to,  Cincinnati  in  1836,  and  was  the  first 
tow-boat  on  the  Ohio  River.  y 

The  scheme  of  towing  coal,  an  article  of  so  little  value  and  such  great 
bulk,  a  distance  of  two  hundred  and  twenty-five  miles,  was  ridiculed  by 
the  steamboat  owners  of  that  time  as  a  visionary  enterprise.  But  the 
experiment  proved  a  success,  and  in  a  few  years  afterward  another  tug, 
the  Lake  Erie,  was  built  at  Pittsburgh. 

In  1834  the  use  of  coal  for  domestic  purposes  in  the  towns  of  the  Ohio 
River  was  almost  unknown.  To  encourage  its  use  the  mine  operators  of 
Pomeroy  advertised  publicly  that  they  would  adhere  to  a  specific  price  to 
families,  namely,  twelve  and  a  half  cents  per  bushel.  The  safety  and 
convenience  of  coal,  as  compared  with  wood,  brought  the  Pomeroy  coal 
into  use,  and  it  soon  achieved  a  high  reputation  as  a  household  fuel. 
Thirty  years  ago  the  steamboats  plying  the  Ohio  used  wood  exclusively 
for  fuel.  The  Pomeroy  Coal  Company  made  persistent  efibrts  to  substi- 
tute coal  for  wood,  and  were  finally  successful. 


NOTES  RELATING  TO  THE  PRODUCTION  OF  SALT  AT  POMEROY,  AND 

VICINITY,  MEIGS  COUNTY,  OHIO. 

BT  8.  W.  P^MBSOT. 

The  salt-yielding  territory  on  the  Ohio  River,  extends  from  Letart  township  to  the 
lower  limit  of  Salisbury  township,  all  in  Meigs  coanty. 

The  opposite  shore  of  the  riyer,  in  West  Virginia,  has,  relatively,  the  same  limits. 

The  volume  of  salt-water  reaches  its  maximum  at  and  near  the  great  bend  of  the  Ohio, 
at  which  Pomeroy  is  situated,  decreasing  above  and  below. 

Two  furnaces  below — one  at  Middleport,  and  one  below  Leading  Creek— have  been 
abandoned  for  want  of  sufficient  brine. 
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Eleven  forDaces  are  in  operation,  in  the  following  order,  viz.  .* 


Name. 


Riverside 
SyracQse 
Sutton  .. 
Windsor . 
St.  Lonis . 


Location. 


Coal  Ridge. 
Backeye . . . 
Excelsior  .. 
Sngar  Rnn 
Pomeroy ... 
Dabney 


Letart  township . 

Syracuse 

Sutton  township. 
Minersville 


Pomeroy 

t< 

It 

u 
it 
tl 


Wells. 


6 
5 
4 


5 


4 
4 
4 
4 
3 
3 
6 


Monthly 
product. 


JivsheU. 
15,000 

26,000 

30,000 

35,000 

30,000 

30,000 

33,000 

30,000 

20,000 

25,000 

35,000 


The  salt  is  shipped  in  barrels,  by  steamers,  above  and  below,  but  mainly  transported, 
in  barrels  or  in  bulk,  in  barges,  towed  by  tugs,  to  ports  on  the  Ohio,  Cumberland,  and 
Mississippi.  Common,  dairy,  and  table  salt  are  made.  The  best  constructed  furnaces 
consume  about  a  bushel  of  coal  for  a  bushel  of  salt  made.  The  following  analysis,  by 
Prof.  J.  L.  Smith,  and  Dr.  T.  £.  Jenkins,  of  Louisville,  is  the  result  of  several  examina- 
tions, viz. : 

Ohio.    Kaoawha. 

"Moisture,  by  heating  to  220°  Fah 2i  3 

Chloride  of  calcium i  i 

Pure  salt 97  96f 

''The  two  salts  are  so  analagous  in  their  composition,  that  there  is  no  practical  differ- 
ence in  them.  We  would  state,  as  the  result  of  our  examination,  that  there  is  no  better 
salt  brought  to  this  market,  for  packing  meat,  and  for  other  mses  to  which  salt  is  applied, 
than  the  Ohio  River  salt.'' 

Bromine. — Large  quantities  of  bromine  are  distilled  from  bittern,  or  bitter- water,  the 
residuum  of  the  brine  after  the  pure  salt  is  extracted,  and  used  in  this  country,  or 
exported  to  Euroi)e,  for  the  preparation  of  bromides,  the  use  of  photographers,  and  for 
the  analine  dyers.  The  bittern,  now  a  source  of  considerable  revenue  to  the  salt  compa- 
nies, was  but  recently  drained  from  the  furnaces  to  the  river.  Its  curative  properties 
are  yet  but  imperfectly  known.  As  affecting  gout  and  rheumatism,  it  is  proven  to  be  at 
least  equal  to  the  waters  of  St.  Catherine's,  Canada,  having  all  the  constituents  of  that 
celebrated  water,  with  the  addition  of  bromine  and  a  trace  of  iodine. 

Salt  was  made  in  the  early  settlement  of  Ohio,  near  the  Scioto,  Muskingum,  etc., 
from  salt  springs,  and,  later,  in  this  county,  from  shallow  wells.  The  first  deep  wells 
were  bored  m  Pomeroy,  and  the  first  salt  made  at  the  Pomeroy  furnace,  in  1851.  The 
depth  of  wells  increases  with  the  ascent  of  the  river,  fh>m  1,000  to  1,500  feet,  some- 


107 

what  coincident  to  the  dip  of  the  coal  strata.  In  1851,  a  copious  flow  of  coal-oil  was 
fonnd,  in  boring  for  salt,  at  Coalport— sometimes  equal  to  twenty  barrels  per  diem.  This 
was  previous  to  the  discovery  of  the  means  of  refining  it ;  and  that  saved  was  mainly 
used  in  the  preparation  of  the  liniment  known  as  the  '^  Mexican  Mastang." 

GENERAL   REMARKS  ON   MINING. 

There  are  two  general  methods  or  systems  of  laying  out  the  workings 
of  a  mine,  known  as  "long- wall  work"  and  "pillar  and  room  work/^ 
These  systems  are  divided  up  into  numerous  plans  according  to  the  vary- 
ing circumstances  and  conditions  existing  in  the  various  coal  regions 
and  the  different  beds  of  coal  in  the  same  region.  In  Ohio  we  have  no 
work  carried  on  by  long-wall  mining,  and  only  in  two  instances  has  any 
attempt  been  made  in  the  State  to  work  a  mine  on  the  long-wall  plan, 
and  both  attempts  were  speedily  abandoned.  There  is  but  one  coal  dis- 
trict in  the  Union  where  long-wall  mining  is  in  general  use — the  Braid- 
wood  district  in  the  Wilmington  coal  region  of  Illinois.  A  description 
of  this  district  and  plan  of  mining  is  given  in  another  part  of  this  report 
from  the  pen  of  John  James,  Esq.,  one  of  the  most  intelligent,  practical 
miners  in  the  United  States. 

The  advantages  of  long-wall  working  consist  in  removing  all  the  coal 
as  the  workings  progress  forward,  allowing  the  overlying  strata  to  fall 
down  behind  the  miners.  This  method  is  in  general  favor  in  Belgium, 
in  South  Wales,  and  in  many  parts  of  England  and  Scotland,  wherever 
the  conditions  are  favorable  to  its  prosecution.  Seams  of  coal  with  a  firm 
roof  of  shale  and  a  compact  iBoor  are  best  suited  for  long-wall  work.  The 
roof  must,  however,  be  comparatively  free  from  water,  and  no  valuable 
buildings  or  water  streams  ought  to  overlie  in  underground  excavations. 

Beds  of  coal  which  have  bands  of  shale,  fire-clay,  or  impure  coal  running 
through  the  body  of  the  coal  or  immediately  overlying  the  top  of  the 
seam  are  generally  sought  to  be  won  by  long-wall  mining,  if  other  condi- 
tions are  favorable,  because  such  refuse  material  serves  for  stowing  back 
in  the  gob  and  for  building  pack  walls  along  the  sides  of  the  hauling 
roads  of  the  mine.  There  are  various  methods  of  laying  out  a  mine  by 
the  long-wall  system,  according  to  the  varying  conditions — the  height 
of  the  seam,  the  amount  of  natural  stowage,  the  nature  of  the  roof  and 
floor,  the  depth  of  seam  below  the  surface,  etc.  As  in  pillar  and  room 
working,  the  best  results  are  not  always  attained  by  the  plan  followed. 
In  long-wall  mining  the  ventilating  current  of  air  is  always  kept  playing 
at  the  wall  fans,  and  the  air  is  pure  and  sweet  in  consequence,  while  in 
working  mines,  by  pillar  and  room  practice,  the  various  galleries  ai* 
driven  forward  ahead  of  the  moving  column  of  air.    This  is  called  * 
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ing  in  the  fast,  and  is  made  necessary  in  the  formation  of  the  coal  pillars 
left  for  the  support  of  the  superincumbent  strata.  When  too  great  an 
advance  is  made  in  the  fast,  the  air  becomes  stagnant,  and  unfit  for  the 
abode  of  the  miner.  If  powder  is  used  in  blasting  out  the  coal,  the  smoke 
,  from  the  explosion  hangs  for  hours  in  the  room  or  entry,  and  is  often  so 
thick  after  a  shot  has  been  fired  that  the  miner  can  not  see  to  work  for 
half  an  hour  or  more.  The  distance  which  a  room  or  entry  may  be  ad- 
vanced in  the  fast  varies  in  different  mines,  according  to  the  number  of 
men  employed,  the  amount  of  powder  used,  the  gases  generated  in  the 
mine  by  nature,  and  the  vigor  with  which  the  current  of  air  is  flowing 
along  the  air-ways  and  break-throughs,  etc.  Some  places  are  advanced 
two  hundred  and  even  three  hundred  feet,  but  one  hundred  feet  is  far 
enough,  if  the  health  and  vigor  of  the  workmen  are  valued. 

In  working  by  pillar  and  room,  there  are  four  general  plans  followed: 
Ist.  Working  with  pillars  of  just  sufficient  strength  to  support  the 
superimposed  strata  while  the  workings  are  progressing  forward,  and 
leaving  all  the  pillar  coal  behind  in  the  mine.  2d.  Working  with  pil- 
lars of  extra  size,  with  the  object  of  attacking  and  removing  the  pillars 
after  the  workings  have  been  pushed  to  the  boundary  of  the  mining 
property.  3d.  Working  in  panels  or  squares,  with  the  object  of  attack- 
ing and  removing  the  pillars  after  a  panel  has  been  worked  out,  during 
the  general  forward  progress  of  the  excavations.  4th.  Driving  the  en- 
tries or  galleries  to  the  boundary  of  the  mining  property  before  any 
rooms  are  opened,  then  beginning  at  the  boundary  with  the  rooms  and 
working  backward  to  the  bottom  of  the  shaft  or  the  mouth  of  the  drift. 

The  last  of  these  methods  is  the  best,  having  in  view  the  recovery  of 
the  greatest  yield  of  coal  per  acre,  the  general  security  of  the  mine,  and 
systematic  perfection  in  ventilation ;  but  the  increased  outlay  of  money 
and  time  before  any  returns  are  made,  occasioned  from  driving  forward 
to  the  interior  lines  of  the  mining  property,  militates  against  its  general 
application.  When  money  is  invested  in  mining,  especially  where  stock 
companies  are  the  investers,  the  pressing  demand  is  for  immediate  re- 
turns on  the  capital  invested,  rather  than  on  ultimate  advantages.  In 
Ohio  there  is  but  one  mine  operated  on  this  plan — that  of  S.  W.  Andreas 
&  Co.,  at  Urichsville,  in  Tuscarawas  county,  a  description  of  which  is 
given  in  the  account  of  the  mining  operations  of  that  county. 

The  third  system,  or  a  modification  of  it,  is  practiced  in  several  of  the 
mines  in  the  Hocking  Valley ;  also,  at  Pomeroy  and  some  other  points 
in  the  State.  In  the  Hocking  Valley,  where  single-entry  practice  pre- 
vails, the  pillars  left  between  the  rooms,  as  well  as  the  coal  left  for  the 
support  of  the  entry,  are  often  too  weak,  and,  in  the  general  crush  that 
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follows,  there  is  danger  of  the  entry  being  overrun  and  closed.  To  guard 
against  this  danger,  the  plan  of  opening  rooms  has  recently  been  changed 
by  opening  each  alternate  room  only  off  the  entry,  and  leaving  strong 
rectangular  pillar^  seventy  to  eighty  feet  long,  and  thirty  feet  thick,  to 
resist  and  break  the  crush  as  the  pillars  are  robbed  down  towards  the  foot 
of  the  panel.  In  the  Pomeroy  region,  where  all  the  entries  are  double, 
the  pillars  are  successfully  drawn  without  danger  to  the  galleries  of  the 
mine. 

The  second  system  of  laying  out  workings  is  the  one  in  very  general 
use  in  this  State.  The  object  is  to  advance  the  work  to  the  boundary  of 
the  mine,  and  then  attack  the  pillars,  working  backward  toward  the  pit 
bottom.  A  very  common  mistake  is  made  by  managers,  which  time  and 
experience  seems  only  to  be  able  to  correct,  in  leaving  too  small  pillars. 
Not  a  year  passes  that  does  not  witness  the  falling  in  of  some  valuable 
part  of  a  mine,  caused  by  a  crush  overrunning  the  pillars.  In  mines 
such  as  those  of  the  Mahoning  Valley,  where  the  coal  basin  is  narrow, 
the  shaft  shallow,  the  roof  hard  and  firm,  the  seam  of  coal  a  compact 
splint,  and  the  floor  a  strong  shale,  very  light  pillars  suflBce  to  maintain 
the  workings  until  the  domain  holding  the  coal  has  been  wrought  over. 
Where,  however,  the  overlying  strata  are  several  hundred  feet  thick,  and 
the  coal  floor  a  soft  and  yielding  fire-clay,  unless  large  pillars  are  left,  the 
mine  must,  sooner  or  later,  give  way.  There  is  a  strong  temptation  to 
leave  light  pillars,  because,  in  laying  out  the  workings,  the  coal  can  be 
mined  cheaper;  but  these  results  are  swallowed  up  four- fold  when  a  crush 
or  creep  comes  on  the  mine. 

The  first  system  of  working,  namely,  taking  out  all  the  coal  sought  to 
be  won  in  working  forward,  is  the  oldest  and  the  rudest  method  of  coal 
mining.  Fifty  years  ago  it  was  the  common  practice  in  England  and 
(Scotland,  and  is  followed  to  a  considerable  extent  in  many  mining  dis- 
tricts of  the  United  States  at  the  present  day,  but  it  is  disappearing  be- 
fore more  approved  methods.  Some  of  the  mines  of  the  Ohio  river,  in  the 
Bellaire  district,  are  still  worked  on  this  system.  Pillar  coal  is  willingly 
sacrificed,  if  the  pric?  of  mining,  for  the  time  being,  is  thereby  reduced. 

Taking  the  whole  amount  of  coal  mined  in  the  State — about  fifty  mil- 
lions of  tons — there  has  been  sacrificed,  by  unskillful  modes  of  mining, 
fully  fifty  millons  of  tons  more;  at  the  present  time  there  is  fully  33 
per  cent.  lost. 

There  is  no  excuse  for  sacrificing  more  than  10  to  20  per  cent. ;  but  it 
is  to  little  purpose  to  lament,  or  to  point  out  methods  of  improving,  pre- 
vailing plans.  Coal  lands  are  abundant  and  cheap,  and  immediate  gains, 
rather  than  ultimate  consequences,  are  what  every  operator  seems  to 
study. 
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In  the  Cumberland  coal  region  of  Maryland,  where  the  mining  stiper- 
intendents  are  among  the  most  intelligent  of  their  class  in  the  Union, 
the  system  of  mining  has  been  greatly  improved  of  recent  years.  The 
coal  of  this  region  is  soft  and  friable,  the  seam  is  high,  the  roof  fragile 
and  treacherous — conditions  which  require  skill  and  care  in  mining  coal 
successfully.  The  pillars  not  only  require  to  be  made  unusually  heavy, 
considering  the  thickness  of  the  superimposed  rocks,  but  the  chambers 
of  the  mine  have  to  be  made  unusually  narrow,  owing  to  the  fragile  roof. 
In  the  earlier  days  of  mining,  the  practice  was  to  drive  the  workings  to 
the  boundary  of  the  property,  and  then  attack  the  pillars.  Frequently 
the  mine  would  crush  before  the  workings  were  driven  half  way  forward, 
and  in  working  home  a  valuable  per  cent,  of  the  pillar  coal  was  lost.  In 
the  old  Maryland  Mine,  opened  at  the  village  of  Echart,  a  crush  occurred 
in  the  year  1848.  The  miners  heard  and  saw  the  grinding  of  the  pillar 
coal  for  weeks,  and  dreaded  final  ruin ;  but  the  boss  encouraged  them  to 
work  on,  declaring  there  was  no  danger.  One  morning,  after  the  whole 
force  of  the  mine  had  started  work,  the  mine  began  to  settle  down,  and 
such  was  the  suddenness  of  the  crush,  that  the  miners  had  barely  time 
to  escape,  leaving  their  tools,  dinner-buckets,  and  coats  behind. 

The  mines  of  the  Consolidation  Coal  Company,  James  Thomas,  general 
superintendent,  are  now  worked  in  such  a  manner  that  a  crush  of  the 
overlying  strata  is  impossible.    The  entries  are  all  double,  and  are  laid 
out  in  the  ordinary  method,  but  the  rooms  are  reduced  to  thirteen  feet  of 
width,  and  the  pillars  enlarged  to  one  hundred  feet  in  thickness.    The 
rooms  are  divided  into  sections  of  seven  to  each  panel,  and  are  worked 
forward  to  their  point  of  destination,  four  hundred  feet.     A  cross  room, 
also  thirteen  feet  wide,  is  driven  on  the  butts  of  the  coal,  after  the  rooms 
are  advanced  two  hundred  feet,  for  the  purpose  of  supplying  air.    When 
the  seven  rooms  are  finished  up,  a  series  of  side  rooms  are  opened  in  the 
butts,  piercing  the  pillars,  and. dividing  them  into  blocks,  twenty  by  one 
hundred  feet.    As  soon  as  the  flank  rooms  are  finished,  the  pillars  are  at- 
tacked and  withdrawn.    The  first  room  has  no  pillars  to  remove,  and  the 
third  room  attacks  the  pillars  of  the  second,  and  removes  them  under 
cover  of  itself.    When  the  pillars  of  the  second  room  are  out,  the  fourth 
room  attacks  the  pillars  of  the  third  one,  and  so  on  till  all  the  pillars  are 
removed.    The  roof  falls  down  behind  in  the  area  wrought  over,  and  the 
crushes  of  the  strata  are  confined  to  the  goaves  of  the  mine.    Work  on 
the  pillars  cease  when  they  are  brought  down  within  one  hundred  feet 
of  the  entry.    As  the  rooms  in  each  lift  or  square  are  stopped  after  they 
reach  within  forty  feet  of  the  air-gallery  of  the  lift  above,  and  as  the 
work  of  robbing  the  pillars  stops  when  the  pillars  are  brought  back 
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within  oae  baadred  feet  <^  the  eDtry,  there  la  a  column  of  coal  forty  feet 
thick  oa  one  side  of  the  air-entry,  and  another  column  one  hundred  feet 
thick  on  the  opposite  side  of  the  hauling  entry,  beeide  the  forty  foot  pil- 
lar left  between  the  air  and  hauling  entries.  This  coal  is  left  for  the  pur- 
pose of  resittting  and  breaking  the  crushes,  which  follow  the  extraction 
of  the  pillar  coal  between  the  panels  or  squares  of  work,  as  the  mine 
workings  progress  forward.  When  the  boundary  of  the  mine  is  reached, 
this  coal  is  brought  back,  and  most  of  it  recovered. 

The  mines  of  the  George's  Creek  Coal  and  Iron  Company,  as  also  some 
other  mines  operated  on  Georgu's  Creek,  are  laid  out  in  a  series  of  panels 
five  hundred  feet  in  length  by  two  hundred  and  eighty  feet  in  breadth,  and 
the  galleries  are  driven  to  the  boundary  of  the  mining  property  before 
the  coal  is  won.     In  the  George's  Creek  Coal  and  Iron  Company's  Uine, 
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of  which  John  Douglas  is  superintendent,  and  his'son,  Captain  John 
DoDglaa,  inside  foreman,  the  main  entry,  driven  onjth«  face  of  the  coal, 
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is  double  the  first  or  lower  cross  entries,  being  also  double — the  other 
cross  entries  being  connected  with  cross-cuts  two  hundred  and  eighty  feet 
long,  running  parallel  with  the  cross  heading,  and  forming  main  pillars 
one  hundred  feet  thick.     Between  the  main  entry  and  the  first  room  of 
each  cross  entry  a. pillar  one  hundred  feet  thick  is  also  left.     This  room 
is  driven  up  through  on  the  cross  entry  above,  and  every  eighth  room  is 
cut  through  from  one  cross  entry  to  the  other,  leaving  seven  rooms  to 
each  panel.   These  panels  are  left  solid  until  the  entries  reach  the  bound- 
ary of  the  mining  property,  where  the  seven  rooms  of  the  interior  panel 
are  broken  ofi.     The  interior  room  is  started  first,  and  when  it  is  up 
twenty  feet,  the  next  one  outside  is  broken  off,  and  so  on,  each  room  of 
the  panel  following  the  other  in  echelon.   These  rooms  are  each  advanced 
four  hundred  feet  to  the  long  cross-cut  or  main  pillar,  one  hundred  feet 
below  the  cross  entry  above.     The  interior  room,  in  going  through  on 
this  cross-cut.  Is  "  wrought  out,"  and  the  pillar  coal  on  the  inside  of  the 
room  is  attacked.    The  same  practice  follows  with  the  other  rooms  of  the 
panel,  the  pillars  being  brought  back  in  echelon.     As  the  pillars  of  a 
panel  are  attacked,  rooms  are  opened  in  a  new  panel  outside,  the  work- 
ings of  the  mine  going  on  with  something  like  mathematical  exactitude. 
A  dozen  or  more  cross  headings  on  each  side  of  the  main  gallery  may 
have  the  rooms  of  a  panel  advancing  and  the  pillars  of  another  panel 
retrogressing  at  the  same   time,  according  to  the  output  of  the  mine. 
This  is  the  best  system  for  winning  coal  by  pillar  and  room  working  ever 
practiced,  though  the  system  of  ventilation,  consisting  of  driving  head- 
ings and  rooms  four  hundred  to  five  hundred  feet  in  the  fast,  can  not  be 
coffimended. 

[  The  people  employed  in  mining  coal  in  Ohio,  from  hewing  out 
tW'coal  at  the -wall  faces  of  the  mine  to  the  dumping  it  in  the  hop- 
pers at  the  coal  chutes,  consist  of  diggers,  drivers,  road  men  blasting 
roof,  and  road  men  laying  track,  etc.,  bailers  or  pumpers,  trappers,  and 
furnace  tender  working  inside,  and  dumpers,  loaders,  or  trimmers,  and 
weighmaster,  working  outside.  The  proportion  of  day  men  to  diggers 
varies  according  to  the  thickness  of  the  seam,  the  nature  of  the  roof,  and 
other  conditions,  but  usually  the  height  of  seam  has  most  to  do  in  this 
regard.  In  the  Mahoning  Valley,  where  the  roof  requires  to  be  blasted 
in  nearly  every  working  place,  and  w^here  the  workings  are  wet  and 
often  locally  dip  on  the  line  of  rise,  requiring  the  cutting  of  costly 
drains,  the  working  of  extra  shafts,  and  the  application  of  hand  and 
steam  pumps,  sometimes  as  many  as  fifty  day  men  will  be  employed  to 
every  one  hundred  or  one  hundred  and  twenty-five  diggers,  while  in  the 
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Hocking  Valley  region,  where  the  coal  is  level  free,  and  the  seam  is  so 
high  that  a  man  on  horseback  may  ride  in  the  mine,  not  more  than  one 
or  two  day  men  are  needed. 

In  some  thin  seams  only  the  hauling  galleries  are  blasted,  the  rooms 
being  worked  forward  the  height  of  the  boar,  pushers  or  haulers  pushing 
the  empty  cars  from  the  horse  roads  to  the  room  faces  and  bringing  out 
the  full  cars  in  return. 

Except  for  the  additional  expense  of  blasting  roof  or  pushing  cars, 
however,  thick  seams  do  not,  as  a  general  rule,  offer  any  proportionate 
advantages  for  cheap  digging  over  thin  ones,  because  the  thick  beds  gen- 
erally contain  some  marked  impurity,  such  as  bands  of  bone  coal,  bands 
of  slate  or  fireclay,  or  the  seam  is  not  equally  pure  throughout,  part  has 
to  be  left  unwrought  or  thrown  in  the  gob,  which  militates  greatly 
against  the  producing  power  of  the  miner.  In  the  mines  of  Hammondt- 
ville,  Washingtonville,  and  Leetonia,  where  the  height  of  bed  seldom, 
reaches  thirty-two  inches,  and  is  often  less  than  thirty  inches,  the  miners* 
dig  and  load  the  coal  for  sixty- three  cents  per  ton,  while  in  the  Straits* 
ville  and  Shawnee  mines  fifty  cents  are  charged.  At  Washingtonville 
and  Leetonia,  however,  every  thing  that  comes  from  the  miner's  pick  is 
thrown  into  the  mine  car  and  credited  to  the  miner,  but  at  Straitsville 
and  Shawnee,  in  adition  to  the  bone  coal  and  two  bands  of  slate  that  have 
to  be  sorted  out  and  thrown  back  in  the  gob,  the  slack  and  nut  coal  are 
deducted  off  the  miner,  so  that  while  he  is  cutting  down  a  nine  and  ten 
foot  seam  of  coal  he  is  paid  for  not  more  than  five  to  six  feet. 

The  miner  prefers  to  work  in  a  bed  four  feet  high  to  any  other  height. 
Thick  coals  are  generally  dangerous  seams.  A  small  fragment  falling 
from  a  ceiling  nine  or  ten  feet  high  produces  ^  dangerous  if  not  fatal 
wound.  In  a  four-foot  coal  the  ear  and  eye  of  the  workman  are  constantly 
near  the  roof,  and  his  work,  almost  always  done  in  a  stooping  posture, 
can  be  performed  as  well  in  four  feet  qf  height  as  in  ten  feet  of  height. 
In  excavating  a  mass  of  coal  it  is  also  much  safer  to  stand  before  a  thin 
seam  than  a  thick  one.  Of  course  a  good  deal  depends  upon  the  nature 
of  the  coal  and  roof,  as  to  the  amount  of  danger  incurred  in  mining;  a 
firm  coal  and  a  strong  roof  in  a  high  bed  may  make  the  mine  safer  than 
in  a  low  coal  having  a  treacherous  roof  and  wall  face.  In  thin  BeamSi 
also,  those  of  two  and  a  half  feet  or  less,  the  miners  are  nearly  always 
subject  to  rheumatism  and  lumbago,  for  while  resting  they  are  obliged 
to  stretch  themselves  full  length  upon  the  damp  fioor  of  the  mine. 

The  miner's  tools  consist  of  a  set  of  picks,  from  three  to  six  in  numberr 
three  or  four  wedges,  a  sledge,  and  shovel.     Where  powder  is  xxmf 
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blasting  out  the  coal,  a  drill,  scraper,  and  needle  are  needed  in  addition. 
The  pick  weighs  from  two  and  a  half  to  three  and  a  half  pounds,  and  is, 
or  should  be,  the  main  weapon  of  a  miner.  The  coal  is  undermined 
across  the  room  face,  generally  in  the  bottom  of  the  seam,  for  two,  three, 
four,  and  sometimes  five  and  six  feet.  About  forty  blows  of  the  pick  are 
delivered  per  minute.  The  first  foot  or  eighteen  inches  are  excavated 
as  the  tniner  sits  upon  the  floor  and  swings  the  pick  over  the  leg;  he 
then  lies  down  upon  his  side,  his  shoulder  resting  upon  his  thigh.  If 
the  undermining  has  to  be  made  four  or  five  feet  deep,  the  front  of  the 
groove  is  made  fifteen  to  eighteen  inches  high,  so  as  to  allow  the  shoul* 
ders  to  get  under  the  "bearing  in."  A  great  part  of  the  coal  chippings 
are  too  fine  for  use,  and  they  are  either  thrown  back  in  the  gob  or 
screened  outside  and  dumped  at  the  mine  mouth.  As  the  lower  part  of 
the  seam  is  generally  the  best  part,  a  valuable  percentage  of  the  coal  is 
thus  wasted  in  preparing  a  "blast"  or  "cut."  Only  in  the  Mahoning 
Valley  block  coal  mines,  and  at  Washington  and  Leetonia,  are  wedges 
used  in  throwing  down  coal.  Of  late  years  more  reliance  is  placed  upon 
powder  by  the  diggers  than  upon  either  the  pick  or  the  wedge;  the  coal 
is  blasted  before  being  properly  prepared  for  the  powder.  Many  miners 
do  not  mine  but  butcher  their  coal. 

The  price  paid  for  digging  does  not  vary  greatly  in  the  different  dis- 
tricts of  the  State.  At  present  they  range  from  forty  to  sixty-three  cents 
per  ton.  In  the  Mahoning  Valley  the  standard  price  is  fifty  cents;  in  the 
Massillon  Valley  sixty  cents;  in  the  Hocking  Valley  fifty  cents;  at 
Pomeroy  two  cents  per  bushel.  From  three  to  four  tons  is  a  fair  day's 
work  in  any  of  the  above  named  districts,  taking  one  month  with 
another.  Where  fifty  to^ixty  cents  a  ton  is  paid  for  digging,  inside  day 
men  get  $1.62  per  day,  which  is  regarded  as  equal  to  what  the  coal-hewer 
can  make,  and  is  more  than  is  made  by  hewing  on  an  average.  When 
inside  day  men  get  $1.62,  outside  day  men  get  $1.12  per  day.  The  dri- 
vers usually  get  a  medium  between  the  inside  and  outside  day  men. 
»  ^The  wages  of  miners  have  fallen  greatly  in  the  past  four  years.  In 
1873,  in  the  Mahoning  Valley,  the  price  of  digging  was  from  eighty-five 
cents  to  one  dollar  per  ton;  in  1874,  from  sixty-five  to  ninety  cents;  in 
1875,  from  sixty  to  seventy-five  cents ;  in  1876,  from  fifty-five  to  sixty- 
five  cents ;  and  in  1877,  from  fifty  to  sixty  cents.  Iji  1873,  inside  men 
received  $2.75  per  day ;  now,  they  are  paid  $1.62  per  day.  The  other 
districts  of  the  State  have  been  reduced  in  proportion. 
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The  following  statement  shows  the  wages  paid  to  miners  in  the  anthra- 
cite region  of  Pennsylvania,  for  the  years  named : 


Ocoapation. 


Driver 

Driver  boys 

Miners,  per  car 

Headings,  per  yard 

Airways 

Gangways 

Miners,  per  day 

Inside  laborers 4 

Foreman,  per  month 

Roadman,  per  day 

Footman 

Foruacemen 

Engineer,  inside 

Night  engineer,  inside 


January. 
1875. 


♦126 
90 
86 

1  06 
75 

2  02 
1  55 
1  35 
1  94 

1  60 
112  50 

2  20 
1  60 

1  80 

2  18 
2  27 


September. 
1876. 


♦I  13 
90 
771 
95i 
67i 
1  82 
1  40 
1  21 
1  75 
1  44 
100  00 
1  98 
1  44 
1  62 

1  96 

2  00 


March. 
1877. 


90  96 

77 

66 

61 

57i 

1  55 

1  19 

1  03 

1  49 

1  22 

90  00 

1  68 

1  22 

1  38 

1  65 

1  85 


In  the  anthracite  mines,  there  are  two  classes  of  inside  laborers.  One 
class  are  skilled  miners,  and  are  paid  the  equivalent  of  what  the  coal- 
diggers  make.  They  are  called,  in  the  above  table,  "  Miners,  per  day." 
The  other  class  are  unskilled  laborers,  and  are  paid  less  than  skilled 
miners,  though  more  than  ordinary  outside  laborers.  In  the  anthracite 
mines,  as  in  Ohio,  the  miners  have  to  pay  for  powder,  oil,  tool-repairing, 
house-rent,  fiiel,  etc.,  out  of  the  wages  made  in  the  mines. 

As  compared  with  the  wages  of  miners  in  Ohio  and  Pennsylvania,  the 
following  statement  is  submitted  in  regard  to  miners'  wages  in  Great 
Britain,  showing  the  advances  and  reductions  from  October,  1871,  to  June 
18, 1877 : 

Wages  on  October  1, 1871, 

Eatt  5eoflafi<i— Eight-hoar  shifts,  5  shiiliDgs  per  shift. 

Weti  r(9rX»Atre.— Seven-hoar  shifts,  high  coal,  58.  4d.  to  78.  3d. ;  low  ooal,  48.  lOd.  to  60. 
3d.    Ko  houses.    Miners'  coal,  at  gettinn^  price  to  half  selling  price. 
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North  Wales, — ^Eiglit-honr  sbifts ;  wages,  ^t  Bbift,  5s.  8d.  No  cottages  fonnd ;  ooal  • 
half  selling  price. 

South  Wales. — Eight-bonr  shifts,  6s.  per  shift.    No  cottac^es ;  coal,  4s.  to  7s.  per  ton. 

Lancashire, — Eight-hoar  shifts;  wages,  per  shift,  5s.  6d.  Fini  their  own  bouses,  and 
pay  mark .  t  price  for  coal. 

Somerset. — Seven-bonr  shifts;  wages,  ds.  4d.  to  4s.  per  shift.  No  cottages  famished; 
eoal,  powder,  candles,  etc.,  free. 

Durham. — Five  and  three-qaarter  boors  per  shift ;  wages,  4s.  8d.  Houses^  free ;  ooal, 
6d.  per  day. 

South  Torkshire. — Eight-boar  shifts;  wages,  5s.  6-7d.    No  houses ;  do  coal. 

Cumherland. — Wages,  56.  4d. ;  neither  bonscs  nor  coal  allowed. 

Korihumherland. — Five  and  three-quarter  hours  per  shift.  Steam  coal,  68.  Id. ;  sof^ 
eoal,  5s.  6d.,  net,    Honses,  free ;  coal,  (id.  per  pay. 

Dean  Forest. — Eight-honr  shifts ;  wages,  5s.  3d.    No  houses  found ;  coal,  7s.  6d  per  ton. 

North  Staffordshire. — Eight-hour  shifts ;  wages,  58.  ^d.    Neither  houses  nor  coal. 

South  Staffordshire. — ^Eight-hour  sbifts ;  wages,  thin  coal,  4s.  6d. ;  thick  coal,  6s. 

South  Wales  adopted  the  sliding  scale  iu  January  of  this  year,  and  South  Stafford- 
shire, in  July,  1674. 

Tbe  following  shows  the  percentage  at  present,  received  above  1871,  and  also  the 
greatest  advance  ever  paid : 


District. 

Above. 

■ 

Below. 

Greatest 
advance* 

East  of  Scotland 

85.25 

West  Yorkshire 

11.43 
1.26 

79.80 

North  Wales 

47.07 

South  Wales 

1.2D 

49.73 

Lancashire  ........................ ...... 

7.32 
10.00 

65.00 

Somerset  .................................... 

60.00 

Durham ................... 

58.70 

South  Yorkshire 

5.00 
6.00 

57.50 

Cnmberlaud 

54.00 

Northumberland •. 

0.44-1.88 

50.00 

Dean  Forest 

40.00 

• 

West  Staffordshire 

2.50 

46.0D 

South  Staffordshire 

19.00 

50.00 
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The  following  statemeDt  shows  the  price  of  coal  delivered  to  consumers  in  London, 
when  the  first  advance  was  ma4e,  and  the  present  charge: 


West  Yorkshire,  Octoher,  1871  .. 
8oath  Yorkshire,  December,  1871 

Lancashire,  October,  1871 

Cumberland,  December,  1871 

Northnmberl  and,  February,  1872 
Durham,  February,  1872 


Advance. 


Up 
10 
10 
5 
10 
20 


c- 


Price  then. 


268. 
29s. 
268. 
29s. 
29s. 
29s. 


Price 
now. 


258. 
2o8. 
25b. 
25s. 
258. 
258. 


From  the  above  statement,  it  will  be  seen  that,  considering  the  reduction  in  price  of 
coal,  the  miners  are  better  paid  than  they  were  in  1871,  and  that  the  profits  of  colliery 
owners  mast  be  considerably  less,  even  leaving  out  of  qnestion  the  increased  cost  of 
working  collieries,  owing  to  the  Mines  Regulation  Act,  which  came  into  operation  in 
1«73. 


TEMPERATURE   OF   MINES. 

The  natural  temperature  of  the  coal  mines  of  the  State  ranges  from 
fifty  to  fifty-four  degrees  of  Fahrenheit's  scale.  In  some  working  places, 
particularly  in  the  narrower  galleries,  ahead  of  the  circulating  current 
of  air,  the  thermometer  frequently  rises  to  sixty  and  sixty-five  degrees, 
but  this  unusual  temperature  is  caused  by  the  heat  of  the  workmen's 
bodies  and  lamps.  Where  iron  pyrites  are  undergoing  decomposition  in 
the  gob  wastes  of  a  mine,  an  unnatural  temperature  is  also  met. 

At  fifty  feet  of  depth  below  the  surface  of  the  earth  the  thermometer 
stands  at  fifty  degrees,  and  there  is  an  increase  of  one  degree  for  every 
fifty-five  to  sixty  feet  of  descent.  As  the  coal  strata  of  the  State  nowhere 
exceed  a  thickness  of  1,400  to  1,500  feet,  no  impediment  to  working  from 
increase  of  temperature  can  ever  be  apprehended  in  this  State.  In 
British  coal  mines,  however,  this  is  a  question  of  grave  concern  to  min- 
ing engineers.  In  the  Dunkinfield  Pit  the  temperature  is  seventy-five 
degrees,  the  depth  of  shaft  being  2,150  feet,  and  in  the  Rosebridge  Pit, 
the  deepest  shaft  in  England,  it  being  2,576  feet  deep,  the  temperature 
is  ninety-two  degrees.  The  temperature  of  the  earth  would  be  about 
212  degrees,  at  the  ordinary  rate  of  increase,  at  10,000  feet  of  depth,  this 
being  the  boiling-point  of  water,  and  at  fifty  miles  in  depth  the  heat 
would  equal  4,600  degrees — ^sufficient  to  melt  any  known  metal. 
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THB  BRAIDWOOD  COAL   FIELD  SYSTEM  OF  MINING. 

BT  JOHV  JAMSM. 

In  furnishing  a  description  of  the  system  of  operating  the  coal  mines 
of  this  field,  it  may  not  be  considered  inappropriate  to  preface  it  with  a 
brief  sketch  of  the  coal  itself,  the  extent  of  the  field,  the  nature  of  the 
coal,  and  the  growth  of  the  coal  trade  at  this  point. 

This  is  the  nearest  point  to  Chicago  where  the  great  Illinois  coal  field 
has  been  tapped,  and  indeed  so  far  no  coal  has  yet  been  found  closer  to 
that  city,  and  none  is  thought  to  exist.  For  this  reason,  if  no  other,  an 
importance  attaches  to  this  region  that  it  would  not  have,  if  coal  was 
known  to  have  an  existence  north  and  north-east  of  us. 

Braidwood  is  located  on  the  Chicago  and  Alton  Railroad,  sixty  miles 
distant  from  Chicago,  and  five  miles  south  of  Wilmington.  The  coal 
produced  is  called  Wilmington  coal,  and  the  field  is  called  the  Wilming- 
ton coal  field,  because  when  the  coal  was  discovered  here,  Wilmington 
was  the  nearest  town  to  it,  though  not  one  ton  of  coal  has  ever  been 
raised  in  that  town,  and  none  is  there.  Braidwood  has  a  population  of 
6,000  inhabitants,  that  have  all  come  in  within  the  last  twelve  years, 
and  are  chiefly  dependent  upon  the  mining  industry  for  their  living. 
In  1865  coal  had  only  been  found,  and  the  lands  were  selling  at  $15  per 
acre.  In  1866  the  Chicago  and  Wilmington  Coal  Company,  now  the 
Chicago,  Wilmington  and  Vermillion  Coal  Company,  bought  in  and  paid 
for  a  section  of  the  land  at  $120  per  acre.  The  beginning  of  1867  found 
this  company,  which  has  always  been,  and  now  is,  the  largest  corporation 
operating  here,  commencing  active  operations,  and  preparing  for  an  ex- 
tensive trade.  Then  there  was  no  town,  but  a  few  rough  shanties  scat- 
tered here  and  there.  This  company  built  its  own  branch  railroad  from 
the  main  line,  furnished  its  own  ** flats"  for  the  transportation  of  its 
coal  to  market,  and  as  early  as  1868  had  invested  $475,000  in  the  busi- 
ness. 

This  company  made  extraordinary  profits,  that  soon  made  evident  the 
excellence  of  their  investment,  and  did  not  escape  the  observation  of 
other  men  of  capital,  for  in  1870  the  ^^ Diamond  Coal  Mining  and  Manu- 
facturing Company"  was  organized  and  commenced  operations,  after 
haying  purchased  quite  a  tract  of  coal  land.  This  company  was  followed 
by  the  "Eureka  Coal  Company,''  with  a  large  capital,  and  to  it  was 
added  the  "Wilmington  Star  Coal  Company,"  and  soon  thereafter  the 
"Braidwood  Coal  Company"  was  given  to  the  number.  So  we  have  now 
five  important  coal  companies,  besides  a  number  of  small  private  con-* 
cerns.    The  capital  actually  employed  in  this  field  by  each  ei  the  fivoi 
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corporations,  as  given  by  our  county  coal  mine  inspector,  Hon.  William 
Mooney,  in  bis  report  of  1876,  is  as  follows  : 

Chicago,  Wilmington  and  VermiUion  Coal  Company $526,000 

Eureka  Coal  Company 291,000 

Wilmington  Star  Coal  Company 25,000 

Diamond  Coal  Mining  and  Manufacturing  Company 50,000 

Braidwood  Coal  Company 30,000 

Total $922,000 

In  and  around  the  mines  of  tbose  companies,  in  1876,  tbere  were 
employed  men  and  boys  to  the  number  of  1,665,  and  produced  for  the 
year  610,633  tons  of  coal.  This  amount  of  coal  was  taken  out  of  nine 
openings  or  shafts.  We  have  no  "banks"  or  "drift"  openings  in  this 
vicinity. 

The  shafts  are  all  of  the  oblong  character,  and  run  about  fifteen  feet 
long  by  five  and  a  half  feet  wide.    The  depth  to  the  top  of  the  coal  aver- 
ages, in  the  mines  presently  operated,  from  80  to  115  feet.     When  speak- 
ing of  the  thickness  of  the  seam,  for  we  have  but  one  seam,  we  always  talk 
of  it  as  a  three-foot  vein.     In  fact,  however,  it  is  a  little  thicker,  averag- 
ing all  of  three  feet  three  inches  in  thickness.     It  is  overlaid  by  a  heavy 
bed  of  clay  shale  or  soapstone  that  varies  in  thickness  Very  much  at  dif- 
ferent points,  giving  way  in  some  places  to  floating  deposits  of  sandstone, 
and  in  others  to  pockets  of  sand  and  water,  or  "running  sand,"  as  we 
call  it.    It  is  not  uncommon  to  have  the  sandstone  lying  directly  on  top 
of  the  coal,  and  forming  the  roof  of  the  workings.     At  the  mine  of  the 
Braidwood  Coal  Company,  now  working,  sandstone  forms  in  some  parts 
the  roof,  and  the  clay  shale  in  others.    Here  we  have  the  clay  shale  tak- 
ing on  between  the  coal  and  the  sandstone,  feather-edge  fashion.    As  we 
go  one  way  the  shale  thickens  and  comprises  the  roof  entirely ;  as  we 
proceed  in  the  other  directions  we  have  it  thinning  out  till  none  of 
it  exists,  and  the   rock  alone  is  the  strata  overhead  of  the  mine. 
At  most  of  the  other  shafts  quite  a  heavy  bed  of  shale  composes  the 
ceiling  of  the  workings,  and  it  makes  more  than  usually  a  safe  one,  few 
serious  accidents  from  falls  of  roof,  comparatively,  occurring. 

The  extent  of  the  vein  is  much  greater  than  some  men  have  estimated, 
and  dips  as  we  go  south  and  south-west.  At  a  distance  of  one  mile  and 
a  half  east  of  our  railroad  depot,  it  is  found  at  a  depth  of  thirty  feet,  but 
has  no  roof  other  than  clay.  A  short  distance  beyond  that  it  disappears 
altogether.  The  Braceville  Shafts,  located  three  and  one-half  miles 
Bouth-west  of  us,  are  about  the  same  depth  as  at  this  point,  but  at  Gard- 
ner, on  the  same  line,  nine  miles  distant,  the  coal  is  one  hundred  and 
sixty  feet  below  the  surface.    At  Dwight,  eighteen  miles  further  down 
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the  same  line  of  road,  we  find  a  drill  hole  put  down  five  hundred  feet, 
and  no  coal  found.  This  fact  has  made  some  think  no  coal  is  there,  but 
this  is  an  erroneous  opinion,  as  we  have  the  same  vein  reached  by  a  shaft 
at  Pontiac,  nineteen  miles  below  that  point,  at  over  three  hundred  feet 
in  depth.  It  is  opened  again  at  Bloomington,  a  distance  of  sixty- 
four  miles  from  here,  at  a  depth  of  four  hundred  feet,  and  forms  the 
second  vein  at  that  place;  so,  also,  at  Fairbury,  Livingston  county, 
where  it  forms  the  second  vein ;  the  same  thing  at  La  Salle,  La  Salle 
county;  Pekin,  Tazewell  county;  Peoria,  Peoria  county;  Springfield, Mc- 
Lean cbunty;  Minonk,  Woodford  county — at  each  of  those  places  having 
a  thicker  but  much  rougher  and  inferior  quality  of  a  coal  bed  above  this 
seam.  From  the  evidence  we  have,  though  not  demonstrated  beyond  a 
doubt,  the  writer  has  not  the  least  hesitancy  in  stating  this  is  but  the 
north-eastern  boundary  of  the  most  extensive  coal  bed  in  the  State. 

At  this  point  I  might  say  only  one  system  is  now  employed  in  taking 
out  the  coal — the  '*long  wall"  plan  of  mining.  When  the  first  mines 
were  opened,  the  "room  and  pillar,"  or  "stoop  and  room"  plan  was 
adopted.  So  long  as  local  trade  had  alone  to  be  supplied,  with  very  small 
shipments  outside,  the  system  was  all  that  could  be  wanted,  and,  for  that 
matter,  was  perhaps  the  best.  Our  outlying  small  shafts,  that  depend  on 
the  farming  trade  during  the  fall  and  winter  for  their  means  of  exist- 
ence, adhere  to  it  still.  But  when  large  shipments  were  called  for — the 
vein  being  so  low  and  the  floor  soft,  which  is  a  deep  bed  of  fire-clay,  and 
is  an  excellent  flux  in  the  manufacture  of  iron — it  was  soon  diwccovered 
the  room  and  pillar  mdthod  was  altogether  ineflicent,  and  must  give 
place  to  another.  An  energetic  and  able  Scotchman,  James  Braidwood, 
Esq.,  whose  name  our  city  now  bears,  was  pit  boss  at  one  of  the  mines, 
and  he  soon  convinced  the  oflBcers  of  the  C.  and  W.  Coal  Company  that 
all  the  conditions  existed  here  for  the  successful  application  of  the  "long 
^wall "  plan  of  taking  out  the  coal.  Less  than  a  hundred  tons  a  day  was 
considered  a  fair  "run"  by  one  of  the  shafts  on  the  room  and  pillar  prin- 
ciple, and  to  get  this  limited  amount  out,  the  same  top  hand?,  such  as 
engineer,  banksman,  laborers,  carpenter,  superintendent,  pit  boss,  etc., 
as  might  attend  the  production  of  a  much  larger  out-put,  were  employed. 
The  company  made  the  change,  which  was  quite  costly  at  first,  but  in  a 
short  time  paid  largely  for  the  venture.  At  that*time  $2.75  per  ton  was 
paid  for  digging  the  coal  and  putting  it  on  the  cage  at  the  bottom  of  the 
shaft.  To-day  it  is  dug  at  the  rate  of  ninety  cents  a  ton — that  is  the 
price  paid  the  miner.  Then,  less  than  one  hundred  tons  was  a  day's  run; 
since  then  as  much  as  one  thousand  one  hundred  tons,  in  ten  hours,  have 
been  taken  out  of  one  shaft.    Besides,  as  under  the  former  system  a  great 
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deal  of  money  was  expended  taking  up  bottom  in  the  railways,  and  a 
large  proportion  of  the  coal  was  lost,  because  many  of  the  pillars  were 
never  recovered;  now  there  is  but  little  expense  in  keeping  the  bottom 
in  repair,  and  every  pound  of  the  coal  is  extracted  from  the  field. 

Though  the  seam  of  coal  is  thin,  one  fact  should  not  be  forgotten  or 
overlooked,  which  is,  that  it  has  a  much  larger  outcome  than  many 
seams  considerably  thicker.  You  will  see  at  a  glance  how  this  is,  when 
it  is  stated  that  not  one  ounce  of  the  coal  is  hewn  away  in  undermining. 
This  part  of  the  miner's  work  is  performed  exclusively  in  the  fire-clay, 
immediately  below  the  coal  bed,  the  clay  being  of  such  a  nature  as  to 
make  its  accomplishment  much  easier  than  in  the  coal.  Again,  after 
the  "bottom  pillars"  are  cut,  there  is  no  cutting  of  the  coal,  or  "shear- 
ing," as  it  is  termed  in  mine  parlance,  and  no  blasting  with  gunpowder 
to  fetch  the  coal  down,  after  it  has  been  bore  in.  Where  such  means  are 
employed  in  coal  mining,  at  least  fifteen  per  cent,  of  the  coal  will  be  run 
into  slack.  This  loss  is  rather  under  the  mark.  Thus,  by  this  item  of 
saving,  we  get  from  one  thin  seam  the  actual  product  of  a  much  thicker 
one,  for  every  square  yard  cut  away.  Another  advantage,  which  to  the 
operative  miner  is  of  the  greatest  importance,  resulting  from  this  method 
of  production,  is  the  uniform  good  ventilation  of  the  workings.  During 
the  time  the  room  and  pillar  mode  was  applied,  fire-damp,  or  carburet- 
ted  hydrogen  gas,  that  most  deadly  enemy  of  the  English  and  Pennsyl- 
vania miner,  was  in  a  small  degree  present.  Then  it  frequently  scorched 
the  miner  as  he  sought  his  working-place  in  the  morning,  and  once  in  a 
while  sent  one  hurriedly  and  dreadfully  into  the  other  world,  "  with  all 
his  imperfections  on  his  head."  When  this  deadly  element  played  fantas- 
tic tricks,  and  rushed  headlong  through  the  many  winding  passages  of 
the  mine's  caverns,  momentarily  illuminated  by  its  own  weird  and 
bluish  glare,  and  sweating  boiling  drops  of  molten  fiuid,  while  carry- 
ing destruction  to  the  miner,  also  played  havoc  with  the  property  of  the 
company  owning  the  works.  Since  the  inauguration  of  the  present 
principle,  iis  powers  of  mischief  have  been  wonderfully  clipped,  and,  if 
any  thing  like  ordinary  care  be  exercised,  might  be  said  to  lie  at  the  feet 
of  science,  impotent  to  work  damage.  It  is  seldom  seen  in  our  mines 
now,  and  this  adds  security  to  the  health  an^  safety  of  the  miner,  anckto 
the  property  of  the  mine  owners.  Good  ventilation  in  the  mines  is  of 
such  importance  to  all  interested,  that  its  benefits  can  not  be  overesti- 
mated It  is  a  pleasing  fact  to  chronicle,  that  in  this  coal  field,  with  a 
few  exceptions,  the  ventilation  is  excellent,  leaving  no  room  for  a  word 
of  complaint. 

All  the  shafts  here,  excepting  one,  have  communication  with  some 
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other.  In  other  words,  we  have  two  distinct  means  of  ingress  and  egress 
to  the  working-places  of  the  mineis.  This  is  done  to  conform  to  the  re- 
quirements of  the  statute  of  the  State,  "providing  for  the  health  and 
safety  of  persons  employed  in  coal  mines,"  passed  by  the  Illinois  Legislsr 
ture  in  1872.  Although  the  law  makes  this  obligatory  upon  all  mine 
owners,  or  lessees,  in  this  State,  and  very  properly  too,  it  is  but  right  to 
state  here,  that  the  various  proprietors  have  evinced  a  decided  disposi- 
tion to  employ  every  agency  that  science  and  experience  have  shown,  to 
assist  in  giving  security  to  their  workmen  and  property,  law  or  no  law. 
This  is  a  commendable  feature,  and  is  appreciated. 

All  the  safeguards  now  enforced  by  law  in  Great  Britain,  Pennsyl- 
vania, and  your  own  State,  such  as  pertain  to  machinery,  the  covering 
of  the  cages,  careful  and  regular  inspection  of  the  ropes,  boilers,  signals, 
etc.,  are  observed,  and  of  fatal  accidents,  not  one,  in  a  series  of  years,  has 
had  to  be  noted  in  this  district.  To  exhibit  more  fully  the  immunity 
we  have  had  from  fatal  accidents,  by  any  cause,  the  following  short  ex- 
tract from  our  County  Inspector's  report  of  1876,  will  suflSce.  He  says: 
"  In  Will  county,  during  the  last  two  years,  over  one  million  tons  of  coal 
have  been  produced,  and  not  one  person  killed  by  accident.'' 

This  is  a  condition  of  affairs  which  we  can  contemplate  with  supreme 
satisfaction.  It  is  a  substantial  proof  of  the  oft-repeated  statements 
made  by  our  leading  coal  miners,  "  that  the  number  of  fatal  accidents  in 
and  around  our  coal  mines,  can  and  ought  to  be  reduced  to  a  mere  nominal 
number,  if  the  precautions  science  has  provided,  or  experience  demon- 
strated, were  only  put  into  practice."  If  this  were  done  voluntarily  by 
mine  proprietors — and  there  can  not  be  the  least  question  as  to  its  profit- 
ableness, from  an  economical  point  of  view — we  would  hardly  need  a  law 
to  enforce  their  adoption.  By  and  by  we  will  have  as  high  a  standard 
for  mine  managers  and  oversmen,  before  they  are  put  in  charge  of  coal 
mines,  as  they  have  in  England,  and  when  that  time  comes,  all  the  im- 
provements a  judicious,  well-digested  public  policy  would  enforce,  will 
be  put  into  practice  as  a  matter  of  course. 

The  following  analysis  of  our  coal  was  prepared  by  the  State  Chemist, 
Dr.  Joseph  A.  Sewell,  of  Bloomington,  Professor  of  Chemisty  in  the  State 
Nofmal  University,  from  samples  taken  out  of  the  Diamond  Mine,  be- 
longing to  the  C.  and  W.  Coal  Mining  and  Manufacturing  Company,  of 
this  place : 
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Speoidc  gravity 1.2975 

Parts  in  100 : 

Water - 6.983 

Ashes 5.972 

Totaliiicombastible  matter  12.955 

Coke 53.377 

Ashes 5.972 

Fixed  carbon 47.405 

Volatile  matter 39.642     • 

Total  combostible  matter ^ 87.047 

Summary— Diamond  Minb. 

Water 6.981 

Ashes 5.972 

Hydro  carbon 39.642 

Fixed  carbon  : 47.405 

Total 100.000 

In  three  specimens  I  fonnd  a  tra:e  of  sulphur  in  one ;  in  the  other  two  no  trace  what- 
ever. 

Diamond  Mine — Analysis  No.  2. 

Besnlt  of  analysis  of  coal  taken  from  mine  two  and  a  half  miles  north-west  from 
Braid  wood  Station : 

Specific  gravity 1.2976 

•    Parts 'in  100: 

Water 7.013 

Ashes. 5.287 

Total  incombustible  matter 12.300 

Hydro  carbon,  or  volatile  combustible  matter 39.761 

Fixed  carbon 47.939 

Total  combustible  matter 87.700 

100.000 
No  trace  of  sulphur  in  three  specimens  examined. 

For  steam  purposes  this  coal  has  not  a  superior  in  the  State,  and  is  now 
making  considerable  headway  for  domestic  purposes.  It  is  used  in  many 
manufacturies,  for  making  steam,  in  Chicago,  and  in  locomotives  on  the 
North-western  railways.  At  the  Joliet  Rolling  Mills  it  has  been,  and, 
when  the  mills  are  working,  is  now  quite  extensively  used  in  the  smelt- 
ing of  iron,  after  having  been  made  into  coke.  At  the  Union  Rolling 
Mills,  of  Chicago,  it  has  taken  a  foothold,  and  is  growing  in  favor.  By 
and  by,  as  prejudice  in  favor  of  some  of  our  eastern  coals,  such  as  Erie, 
gives  way  before  the  results  of  actual  tests,  this  coal  will  be  used  entirely, 
where  at  present  it  can  not  have  even  a  trial.  Such  has  been  its  history 
in  the  past.    Undoubtedly  it  is  not  as  good  as  your  Ohio  and  Pittsburgh 
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coals,  but  the  difTerence  in  the  cost  delivered  in  our  western  citieB, 
do  much  to  make  up  for  its  inferior  quality. 

The  accompanying  map  illustrates  the  general  plan  in  operat 
for  the  taking  out  of  the  coal  in  this  field,  and  is  taken  from  the  origi 
in  the  Chicago,  Wilmington  and  Vermillion  Coal  Company's  office 
this  city.     It  is  the  plan  of  their  "G"  shaft,  which  was  burned  down  Iftrt 
winter  by  an  over  heated  stove-pipe  passing  through  the  roof,  and  oost- 
the  owners  in  the  neighborhood  of  twenty  thousand  dollars.    E.  Hall, 
Esq.,  the  gentlemanly  superintendent,  kindly  gave  me  the  use  of  it  to 
make  the  copy  for  your  report.     All  the  shafts,  as  before  stated,  are  oper- 
ated on  the  same  principle,  and  those  presently  in  operation  differ  from 
the  first  started  here  by  Mr.  Braidwood  only  in  the  main  roads  around 
the  bottom  pillars  being  driven  inside  the  pillars,  leaving  a  solid  piece  of 
coal  between  them  and  the  goaf^  whereas  formerly  the  roads  were  all  in 
the  goaf,  and  outside  the  shaft  pillars.    This  is  claimed  to  be  an  improve- 
ment, in  the  fact  that  less  timber  work  is  required  to  render  them  secure 
and  permanent,  and  I  suppose  it  is  so,  as  it  is  now  pretty  generally  * 
adopted  by  the  different  managers.     (See  plan.) 

The  idea  in  opening  is  to  drive  two  levels  or  headings,  with  five  "  rooms'* 
or  *'  walls"  between,  on  each  side  of  the  shaft,  from  whence  are  branched  ;S 
off  all  other  rooms  at  a  uniform  distance  of  twelve  yards,  as  near  as  it  is 
practicable.  Here  and  there  the  conditions  surrounding  the  point  where 
a  branch  is  required,  are  such  as  render  it  injudicious,  and  it  would  be 
quite  expensive,  if  pressed,  to  keep  to  the  twelve  yards  exact;  hence  on 
the  maps  and  in  practice  there  are  frequently  great  inequalities  in  the 
distance,  though  the  design  is  to  keep  as  near  as  they  can  to  that  figure. 
Twelve  yards  has  been  adopted  on  the  ground  that  when  the  present 
method  Avas  begun  two  men  worked  in  each  place,  and  they  hired  a  third 
who  did  the  "pushing"  or  "wheeling"  of  the  coal  to  the  bottom  of  the 
shaft,  or  to  the  "ley"  or  "siding,"  as  the  case  might  be.  Working  to 
advantage,  one-half  of  this  space,  and  one  more  yard  the  half  width  of 
the  roadway  cut  out  about  three  feet,  yielded  enough  coal  for  one  day  to 
pay  all  three.  The  manner  of  doing  this  is  to  keep  the  wall-face  always, 
or  as  far  as  possible,  undermined,  as  a  rule  two  and  a  half  feet  in.  Thus 
prepared,  the  weight  of  the  strata  overhead  breaks  the  coal,  and  it  falls 
forward  on  a  range  of  short  props  or  "sprags"  which  the  miners  have  put 
in  place.  In  placing  these  sprags  care  is  taken  to  leave  room  for  the  coal* 
bed  to  simply  loosen  sufficiently  that  it  can  be  easily  let  down  in  sections 
as  it  is  wanted,  and  the  roof  properly  secured.  Herein  lies  much  of  the 
skill  of  the  miner  in  this  branch  of  his  work;  for,  while  the  coal  wants 
to  be  broken,  it  is  also  essential  to  have  it  act  as  a  support  to  the  top  or 
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ceiling  till  it  is  taken  out  and  substituted  by  props  as  supports.  This  is 
more  particularly  the  case  when  the  roof  is  brittle,  soft,  and  badl3rbroken, 
as  it  frequently  is  in  some  of  the  shafts  of  this  field.  When  this  is  so, 
both  skill  and  vigilance  are  called  into  play  to  keep  the  top  from  falling 
in,  a  groat  misfortune  to  the  men  working  in  that  place,  and  those  in 
places  contiguoup  on  either  side,  as  ic  makes  the  work  of  getting  coal 
much  more  difficult  and  deranges  the  ventilation.  To  keep  men  up  to 
their  best  efforts  in  this  matter,  quite  a  stringent  rule  is  enforced  by  the 
managers  of  the  respective  companies.  Men  who  let  their  places  **fall 
in,"  that  is,  allow  the  top  to  tumble  down,  and  thus  obstruct  the  passage 
of  the  air,  are  compelled  to  clear  it  out  again  at  their  own  expense.  On 
very  rare  occasions,  where  the  strata  are  very  soft,  small  allowances  may 
be  made,  but  these  are  extremely  exceptional.  Seven  yards  of  wall-face, 
cut  out  a  yard  deep,  will  produce  nearly  seven  tons,  and  this  has  always 
been  considered  a  fair  djiys'  work  for  two  miners  and  a  pusher.  As  the 
mines  are  now  worked,  three  miners  are-  employee!  in  one  place,  some- 
times more,  and  the  pushing  or  hauling  is  done  by  men  who  contract  to 
do  the  work  for  so  much  a  ton  for  every  fifty  yards  traversed  with  the  coal. 
The  miners  have  had  the  letting  of  this  work  to  contractors,  and  they 
received  four  cents  a  ton  for  every  fifty  yards  the  coal  was  hauled  after 
the  first  fifty — nothing  was  allowed  for  it.  Now,  I  learn  the  companies 
will  manage  this  department  of  the  work  through  parties  employed  by 
themselves  directly.  Although  some  men  claim  the  change  from  two  to 
three  miners  in  one  room  was  a  detriment  to  them,  I  do  not  think  it  was. 
Indeed,  I  am  of  opinion  the  change  was  a  decided  advantage  to  them  and 
the  coal  companies.  Three  miners  can  take  care  of  a  room  nicely  of 
fourteen  yards  wide,  and  drive  it  forward  three  feet  every  twenty-four 
hours  they  work ;  that  is,  take  out  seven  yards  of  wall-face  one  yard  deep 
every  working  day  from  either  side  of  their  roadway,  and  do  the  "gob- 
bing'^ that  this  requires.  To  do  this  is  good,  fair  work,  but  in  no  way 
oppressive;  whereas,  when  two  miners  and  the  pusher,  who  was  simply 
a  common  laborer,  did  it,  it  was  too  much,  and  made  them  liable  to  do 
the  work  imperfectly,  inviting  the  falling  down  of  roof  and  the  closing 
of  roadways.  Taking  out  the  coal  is  only  a  part  of  the  miners' 
work,  although  to  do  it  well  requires  skill  that  can  only  be  acquired  by 
years  of  experience.  To  take  out  the  coal  and  keep  in  order  all  the  sur- 
roundings is  quite  a  job.  Managing  the  surroundings  is  of  as  great 
importance  in  the  work  of  excavating  as  the  actual  coal  cutting  itself. 
Very  little,  if  any,  powder  is  used  in  this  work;  in  the  matter  of  taking 
down  the  coal,  I  might  say  not  any  at  all.  Usually  the  coal  intended 
to  be  taken  down  and  sent  to  bank  to-morrow  is  undermined  and  prepared 
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for  breaking  to  day.  That  which  was  so  prepared  yesterday  is  taken 
out  to-day,  and  a  space  equivalent  to  what  it  leaves  built  in  or  ^'gob- 
bed" with  the  rubbish  taken  out  of  the  mining  and  roadway.  Very 
often  the  manner  in  which  this  work  is  done  determines,  in  a  great 
measure,  the  efforts  called  for  in  getting  out  the  coal  for  the  day  follow- 
ing. If  done  imperfectly,  unless  the  conditions  are  so  much  more  favor- 
able, it  is  only  a  question  of  time  till  the  place  will  go  so  far  out  of  order 
as  to  compel  a  large  amoipnt  of  extra  work  to  put  it  right  again.  Thus, 
in  a  measure,  if  one  set  of  men  intend  to  work  for  any  length  of  time  in 
a  room,  they  reap,  as  in  nature,  what  they  themselves  sow.  The  writer 
has  seen  many  cases  in  his  experience  where  due  care,  and  no  more  work 
than  was  actually  performed  for  a  month  or  two  at  a  critical  place,  would 
have  saved  men  many  extra  shifts  and  great  inconvenience  which  fol- 
lowed poor  work  for  many  months  afterward,  which  they  had  no  way  of 
evading.  Here  is  displayed  the  great  difference  in  men  in  mining  as  in 
mechanics  and  other  trades.  Too  often  mine  proprietors  or  their  man- 
agers do  not  give  the  attention  to  how  the  work  is  done  if  a  great  number 
of  tons  is  produced.  As  the  practice  is  to  pay  so  much  a  imn  or  bushel, 
they  think  it  does  not  matter  a  great  deal  which  way  men  dig  it  if  it 
is  only  dug;  but  it  does,  and  this  fact  every  competent,  careful  mine 
manager  knows.  To  make  more  slack  than  is  unavoidable,  for  ex- 
ample, is  a  waste,  and  some  men  make  much  more  than  others;  to  do 
defective  work  that  obstructs  the  regular  and  smooth  running  of  the 
mine,  or  any  section  of  it,  is  a  waste;  to  allow  one's  roadway  or  room  to 
needlessly  close  in,  and  thus  interfere  and  partially  destroy  ventila- 
tion in  any  part  of  the  works,  is  a  waste;  to  be  compelled,  by  carelessness 
or  incompetency,  to  use  one  or  more  props  than  is  required  to  do  the 
work,  is  a  waste ;  and  in  many  other  ways  a  poor  workman  is  a  poor  in- 
vestment, even  though  their  inferior  work  may  pass  unobserved,  or 
appear  of  no  great  consequence  when  done. 

Running  those  rooms  parallel  with  each  other,  and  keeping  the  '^branch- 
ing  roads,"  or  "headings,"  on  the  outside,  is  to  distribute  the  pressure  as 
evenly  as  possible,  and  keep  it  from  concentrating  on  those  branching 
roads,  which  would  be  the  case  if  they  were  run  side  by  side  with  less 
space  between.  To  have  them  close  together  would  give  a  great  deal 
more  labor,  which  is  money,  in  keeping  the  roof  of  these  main  roadways, 
besides  costing  much  more  for  timber  as  supports.  Timber,  at  this  place, 
costs  $6.00  a  cord,  and  when  so  much  of  it  is  used,  it  is  an  important 
item  in  the  cost  of  production.  The  rooms  are  turned  from  those  two 
roads  on  each  side  of  the  shaft,  and  rarely  from  any  other.  The  cost  of 
putting  in  each  branch,  and  doing  the  extra  work  connected  with  it,  has 
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been  S5.00,  and  is  paid  to  the  men  working  in  the  level,  or  heading, 
from  which  the  branches  are  made.  They  put  in  the  pillar,  which  is  of 
wood,  and  in  this  shape  |,  and  about  four  feet  each  way;  cut  down 
enough  of  the  roof  to  admit  of  a  car  turning  off  their  road,  when  new 
hands  step  in  and  work  the  place.  This,  and  the  cost  of  putting  in  the 
switch,  is  all  the  expense  incurred  in  setting  off  a  new  place  in  those 
works. 

Having  run  those  branch  places  up  to  what  is  considered  a  paying 
distance — say  two  hundred  yards — a  good  road  in  a  range  is  then  selected, 
heightened  and  repaired  so  as  to  admit  a  mule,  and  what  is  termed  a 
"cross-road,"  commenced  as  near  the  working-face. as  it  is  thought  to  be 
safe  from  serious  crushing  or  settling  down  of  the  roof,  and  is  ran  along 
through  the  goaf  or  gob  several  places  on  either  side,  thus  cutting  off  the 
cost  of  pushing.  The  cost  of  running  these  roads  is  about  $3.00  a  yard, 
and  the  timber,  and  they  are  usually  made  six  feet  wid^  and  six  feet 
high.  The  saving  resulting  from  the  pushing  money  soon  pays  back  this 
outlay,  besides,  to  have  a  short  road  to  push  the  coal  is  more  satisfactory 
to  the  miner. 

In  the  matter  of  ventilation,  the  long-wall  system  is  a  boon  to  the 
manager.  Blunders,  and  a  defective  current  resulting  from  them,  can  be 
made,  but  they  must  be  the  result  of  carelessness  or  absplute  incapacity, 
because  there  is  not  the  slightest  excuse  for  the  absence  of  a  steady  and 
adequate  current  passing  along  the  working-faces  all  the  time.  Every 
circumstance  is  favorable  to  pure  and  first-class  air  currents  around  all 
the  working-faces,  and  to  men  who  give  it  any  attention  at  all,  knowing 
their  business,  no  serious  obstacle  in  this  department  need  ever  arise. 

Though  this  be  so,  I  have  often  known  bad  and  inefficient  ventilation 
in  mines  here.  Even  now,  complaints  are  not  uncommon  on  this 
account;  but  they  arise  from  sections  in  a  shaft,  caused,  perhaps,  by  a 
place  "closed  in,"  or  some  other  local  cause  of  an  accidental  description, 
which  a  few  days,  or  weeks  at  most,  will  repair  and  bring  back  to  its 
normal  condition  without  expense  to  the  owners.  To  save  this  expense — 
and  it  would,  in  most  cases,  be  trifling — quite  a  number  of  men  are  often 
punished  in  having  to  work  in  places  full  of  deadly  gases  that  are  quite, 
injurious  to  health,  and  would  only  require  time  to  make  them  fatal. 
This  condition  of  things  the  mining  boss  justifies  only  on  the  poor  ex- 
cuse that  those  above  him  compel  him  to  observe  an  economy  that  will 
not  admit  of  even  that  small  cost.  No  one  in  authority  ever  says  "  to 
put  a  good  current  in  such  places  is  impracticable,  or  even  difficult,"  for 
all  know  better,  and  the  question  of  expense  alone  is  the  apology. 

On  the  whole,  however,  our  ventilation  is  excellent,  and  the  nature  of 


128 

the  gases  emitted  from  the  coal  or  surrounding  strata  require  that  it  be 
so.  Black-damp,  or  carbonic  acid  gas,  is  produced  by  the  fire-clay  or  sub- 
stratum— the  bed  being  quite  heavy — and  from  the  semi  soapstone  above. 
This  being  the  material  making  up  the  goaf  or  stowage,  it  also  evolves 
large  quantities,  and  has  the  air  always  more  or  less  impregnated,  how- 
ever strong  the  flow  of  air  may  beu  On  this  account,  the  ventilation  of 
all  our  class  of  mines  should  be  divided  or  split  into  a  good  many  separate 
currents  each  ventilating  a  given  section  no  greater  than  to  keep  it  at 
least  healthy  to  breathe.  Managers  could  easily  have  this  done,  and  yet 
not  incur  any  great  expense.  The  satisfaction  arising  from  it  would  do 
more  than  pay  for  the  outlay. 

The  only  question  with  managers,  in  connection  with  the  ventilation 
of  the  mines,  is  the  matter  of  keeping  their  principal  air  courses,  lead- 
ing in  and  out,  large  enough,  and  the  space  between  the  face  of  the  coal 
and  the  goat  acting  in  that  capacity.  Where  the  miners  live  and  work,  it 
will  naturally  make  its  own  passage  round,  and  enough  of  it. 

Fans  are  now  used  only  to  force  the  ventilation  at  those  mines,  except- 
ing at  the  shaft  of  the  Braidwood  Coal  Company.  At  it,  Mr.  Braidwood 
employs  the  exhaust  steam  from  his  hoisting  engine,  or  the  jet  plan,  for 
that  purpose.  Furnaces  were  employed  at  first  here,  but  the  danger  to 
the  property  from  fire  was  an  objection  that  was  easily  raised,  on  account 
of  so  much  timber  being  used  in  the  construction  of  the  top  works.  For 
this  reason,  more  than  any  other,  they  were  abandoned,  and  gave  place 
to  the  fan.  These  are  constructed  on  the  exhaust  principle,  and  are 
placed  on  top  of  the  upcast  shaft,  where  they  are  driven  at  a  speed  suffi- 
cient to  give  them  a  wonderful  suction  power.  When  they  are  large 
enough,  they  make  an  excellent  ventilating  apparatus,  but  my  own 
preference  is  the  furnace,  well  constructed. 

The  "  G  "  shaft — which  the  map  represents — before  it  was  burned  down 
last  winter,  employed,  in  and  around  it,  over  four  hundred  men.  This 
number  has  produced  as  much  as  eleven  hundred  tons  in  one  day,  though 
it  was  exceptional.  Eight  hundred  tons,  however,  was  a  common  run 
for  this  number  of  men,  which  is  a  fair  quantity  from  a  vein  of  little 
more  than  three  feet.     It  is  reputed  the  best  shaft  in  this  section. 

An  attempt  has  been  made  during  the  present  summer  to  introduce  a 
coal-cutting  machine  in  one  of  the  mines.  The  undermining  part  of  the 
work  at  this  shaft  is  said  to  be  very  hard,  and  the  pick  makes  but  slow 
progress  in  cutting  by  hand.  This  fact,  and  the  miners  being  on  a  strike 
against  a  reduction  in  price,  and  the  great  difficulty  of  getting  green 
hands  into  this  shaft  has  induced  the  amalgamated  coal  companies  of 
this  district  (for  the  four  leading  coal  companies  are  combined,  and  pool 
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all  their  earnings),  to  try  what  iron,  steel,  air,  and  genius  could  do  in 
this  direction.  Accordingly,  a  gentleman  by  the  name  of  Horace  P. 
Brown,  who  has  been  experimenting  in  Antrim,  of  the  Blossburgh,  Penn- 
sylvania region,  and  more  recently  in  the  Brazil,  Indiana,  coal  field,  has 
been  allowed  to  make  a  test  of  one  of  his  machines  here.  The  terms  on 
which  the  trial  is  made  evidences  the  great  faith  the  inventor  has  in  his 
ability  to  make  it  a  success.  He  agrees  to  put  the  machine  in,  and  gives 
a  guarantee  that  it  will  undermine  the  coal  thirty  inches  deep  one  hun- 
dred yards  distance  in  ten  hours  time.  If  it  fails  to  reach  this  standard, 
the  companies  are  not  required  to  buy  it.  If  it  does  perform  this  work, 
then  they  obligate  themselves  to  buy  the  right  to  manufacture  and  use 
any  number  of  the  machines  they  may  require.  To  do  the  undermining 
in  those  hard  shafts,  it  is  estimated  to  be  in  the  neighborhood  of  one- 
half  the  work  of  getting  out  the  coal.  This  accomplished  by  machinery 
will  materially  lessen  the  cost  of  production,  and  place  the  field  beyond 
the  contingency  of  any  serious  labor  strikQ^,  one  of  which  has  prevailed 
here  for  the  last  six  months. 

Prom  a  conversation  with  the  inventor,  I  learn  the  machine  has  actu- 
ally fulfilled  the  work  guaranteed,  in  proportion,  and  five  beyond  it.  In 
consequence  of  the  strike,  and  the  men  attending,  or  preparing  the  coal- 
face for  its  work  being  unacquainted  with  the  workings,  the  machine 
has  had  no  chance  yet  to  run  a  whole  day.  The  greatest  distance  cleared 
for  it  so  it  could  cut  at  one  spell  was  less  than  thirty  yards.  With  ten 
pounds  pressure,  it  has  undermined  fifteen  inches  to  the  minute,  and 
with  fifteen  pounds  pressure,  it  has  cut  five  feet  in  one  minute  and  fifty 
seconds.  Mr.  Brown  feels  quite  certain  the  cutter  will,  when  it  gets 
fairly  to  work,  undermine  one  hundred  and  fifty  yards  every  day  it  runs, 
and  has  anything  like  fair  play.  Should  it  do  so,  it  will  undoubtedly 
work  a  revolution  in  the  mining  of  coal  in  this  field,  and  not  only  here, 
but  many  other  places.  Should  it  prove  a  success  here,  many  places  that 
are  now  operated  on  the  room  and  pillar  plan  will  give  way  to  the  long- 
wall  system  of  working  out  their  coal.  Thus  they  will  be  compelled  to 
do,  as  a  matter  of  necessity,  what  they  should  now  do,  as  a  matter  of 
economy. 

The  machine  itself  is  much  after  the  style  of  the  Baird  Bros,  coal  cut- 
ter, of  Gartsherrie,  Scotland.    The  distinctive  features  are,  that  in  this 
machine  the  arm  on  which  the  cutters  or  picks  are  placed  is  adjustable, 
and  can  be  raised  up  or  lowered  down,  mining,  either  on  a  level  plane* 
with  the  pavement  or  above  it,  as  desired.    This  is  important,  and  is  a. 
decided  advantage  over  the  Baird  machine,  the  cutting-arm  on  which  ill- 
fixed.    This  arm,  also,  is  adapted  to  adjust  itself  to  the  undulations  i^ 
9hi 
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the  bed  of  the  coal,  or  whatever  other  mineral  it  may  be  cutting,  and  is 
a  feature  in  itself.  To  this,  however,  is  added  the  feed  apparatus,  which 
is  driven  by  an  engine  separate  from  those  that  give  motion  to  the  cut- 
ters on  the  arm,  and  is  always  subject  to  the  control  of  the  driver.  By 
this  arrangement,  the  cutters  can  be  made  to  take  short  or  long  slices  of 
the  material  it  is  cutting,  according  to  desire,  as  in  sewing  machines  long 
or  short  stiches  can  be  had  at  the  will  of  the  operator.  No  rails  are  re- 
quired for  the  machine  to  run  on,  as  is  the  case  with  all  others  that  I 
have  seen,  except  where  water  is  on  the  bottom,  which  makes  it  very 
soft.  In  such  a  case  only  they  are  required.  On  the  whole,  the  machine 
appears  to  me  a  most  complete  thing,  and  should  be  made  to  do  the  work 
intended.  After  a  careful  examination,  my  judgment  is  decidedly  that 
it  will  be  a  success.  It  works  inside  of  thirty  inches  clear,  between 
the  coal-face  and  goaf,  or  support-props. 

Map  No.  2*  represents  the  plan  upon  which  the  Braidwood  Coal  Com- 
pany Mine  was  began,  and  on  which  the  owners  of  it  intended  to  have 
it  operated  upon.  The  object  was  by  this  system  to  get  the  coal  with 
less  dead  expense  than  attends  the  plan  as  illustrated  by  the  maps  of 
the  C.  W.  and  V.  Coal  Company.  To  do  so,  the  calculation  was  to  run 
the  roadways,  as  entries,  to  the  inside  of  a  given  distance,  or  a  square, 
cut  across  upon  each  other  through  the  pillars,  and  then  win  back  the 
coal  toward  the  shaft  bottom  almost  in  the  same  way  as  they  would 
work  away  from  it  if  working  the  ** long  wall"  plan.  To  keep  better 
main  roads,  the  design  was  to  leave  a  solid  pillar  on  either  side  of  each 
one.  It  was  expected  that  little  or  no  timber  would  be  required  in  any 
of  the  other  roads,  and  very  little  for  the  rooms.  And  in  addition  to 
this,  the  idea  was  that  the  pillars,  in  returning,  could  be  cut  for  much 
less  per  ton  than  the  regular  work,  seeing  there  would  be  less  dead  work 
accompanying  the  taking  out  of  the  coal.  Under  certain  circumstances 
this  plan  may  be  very  good,  but  in  this  field  it  is  open  to  a  number  of 
serious  objections,  the  more  prominent  being  the  first  cost  in  getting  the 
shaft  prepared  to  produce  sufficient  coal  to  make  any  thing  like  a  return 
for  the  money  invested;  the  next  is  the  length  of  time  before  it  would 
do  so,  that  is,  the  time  it  would  take  to  get  the  entries  driven,  and  a  com- 
mencement made  to. take  the  pillars  out,  which  would  be  a  long  time,  do 
the  best  a  manager  could;  the  next  would  be  that  unless  the  pillars  be- 
tween the  main  roads  and  the  goaf  were  left  quite  deep,  the  pressure 
from  above,  while  it  might  not  disturb  the  roof,  would  be  apt  to  crush 
the  pillars  so  as  to  force  the  bottom  up,  which  is  quite  soft,  and  when  it 

*  The  oat  of  the  above  map  was  not  recoivecl  in  time  for  insertiou  in  this  report. 


131 

has  water  on  it,  will  rise  up,  and  gives  great  labor  and  expense  in  keep- 
ing it  in  order.  These  objections,  if  the  plan  have  none  else,  will  keep 
it  from  ever  having  much  of  a  foothold  here.  If  we  had  a  field  per- 
fectly dry,  a  good  hard  roof  and  fioor,  and  the  owners  in  possession  of  a 
good  deal  of  money  to  invest,  and  could  afford  to  wait  a  good  while  for  a 
return,  then  it  might  be  better  than  the  "  long  wall "  plan,  which  is 
very  doubtful.  For  such  a  vein  of  coal  as  we  have,  with  the  quality  of 
top  and  bottom  in  connection  with  it,  I  am  quite  convinced  that  the 
'^  long  wall "  plan  can  not  be  supplanted  by  any  other  that  will  be  more 
economical,  or  yield  better  results  to  all  interested. 


THE  COAL-FIELD. 


The  Great  Appallahcian  Coalfield,  the  largest  known  coal-field  of  the 
world,  extends  through  portions  of  nine  different  States,  namely :  Penn- 
sylyania,  Maryland,  West  Virginia,  Virginia,  Kentucky,  Ohio,  Tennes- 
see, Georgia,  and  Alabama,  and  covers  an  area  of  at  least  50,000  square 
miles,  being  750  miles  in  length,  by  from  30  to  150  miles  in  width.  The 
State  of  Ohio  occupies  fully  10,000  square  miles  of  this  territory,  the 
Coal  Measures  covering  one-fourth  of  the  area  of  the  State.  The  western 
margin  of  the  Ohio  portion  of  this  great  coal-field  runs  through  the  coun- 
ties of  Trumbull,  Geauga,  JPortage,  Summit,  Medina,  Wayne,  Holmes, 
Jackson,  Pike,  and  Scioto,  and  the  Coal  Measures  are  spread  over  all  the 
territory  lying  east  of  the  line  of  outcrop,  to  the  State  line  on  the  Ohio 
River. 

The  eastern  fiank  of  this  great  coal-field,  opposite  the  western  line  of 
outcrop  in  the  State  of  Ohio,  runs  through  the  States  of  Pennsylvania 
and  West  Virginia,  about  seventy  miles  east  of  the  Ohio  River.  From 
both  of  these  outcrops  the  strata  dip  inward  to  the  basin  or  center  of  the 
field,  which  is  situated  in  West  Virginia,  about  thirty  miles  east  of  the 
city  of  Wheeling;  and  the  Coal  Measures,  which  are  but  a  few  feet  in 
thickness  on  both  outcrops,  are  over  2,000  feet  thick  in  the  basin. 

On  the  extreme  margin  of  the  Coal  Measures  of  Ohio,  in  the  counties 
.named  above,  there  is  but  one  workable  seam  of  coal,  covered  with  ^  few 
feet  of  shale  and  sandstone,  while  in  the  counties  of  Belmont  and  Harri- 
son, on  the  Ohio  River,  the  dip  of  the  strata  takes  the  horizon  of  this 
seam  1,500  to  1,600  feet  below  the  highlands,  and  the  strata  contain,  per- 
haps, forty  different  seams  of  coal,  fifteen  or  sixteen  of  the  seams  rising 
to  workabla  thickness  at  one  point  or  another.  The  dip  is  very  irregu- 
lar, being  sometime  eighty  to  one  hundred  feet  to  the  mile,  at  other  times 
not  more  than  ten  to  twenty  feet,  and  it  sometimes  reverses  itself,  form- 
ing anticlinal  and  synclinal  curves.  The  average  dip  is,  however,  about 
twenty  feet  to  the  mile,  and  the  line  of  dip  about  south  eighty  degrees 
east. 

As  we  pass  from  the  extreme  margin  of  the  Coal  Measures  of  the  State, 
along  the  line  of  dip,  toward  the  center  of  the  great  coal-field,  one  after 
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another  of  the  various  beds  of  coal  are  seen  to  expose  themselves  in 
numerous  ravines  and  valleys,  on  their  line  of  outcrop,  and  finally  to 
plunge  under  the  cover  of  the  valleys,  to  reappear  only  in  the  Penn- 
sylvania and  West  Virginia  .margins  of  the  coal-field. 

The  Coal  Measures  of  Ohio  have  been  divided  by  the  State  Geologists 
into  three  series,  namely,  "The  Lower  Measures,"  "The  Barren  Meas- 
ures," and  "The  Upper  Measures  "  The  Lower  Measures  are  from  400  to 
600  feet  in  thickness,  and  contain  seven,  locall}^  ten  different  seams  of 
coal,  which  at  one  point  or  another  of  the  coal  area  are  of  workable 
thickness.  The  Barren  Measures,  which  are  400  to  600  feet  thick,  con- 
tain but  one  seam,  which  rises  to  two  feet.  The  Upper  Measures,  about 
600  feet  in  thickness,  hold  nine  different,  well-defined  beds. 

The  lower  coals  have  been  named  in  the  geological  reports,  No.  1,  No. 
2,  No.  3,  No.  3  A,  No.  4,  No.  4  a,  No.  6,  No.  6,  No.  6  a,  and  No.  7.  Nos.  3  a, 
4  A,  and  6  a  are  local  beds,  only  appearing  over  limited  parts  of  the  coal 
area.  The  two-foot  seam  in  the  Barren  Measures  is  a  very  persistent 
bed,  and  is  as  remarkable  for  its  general  evenness  of  depth  as  for  its 
continuity.  It  is  not  named  in  the  geological  reports,  though  it  well 
deserves  to  be.  The  upper  coals  are  named  :  No.  8,  No.  8  a.  No.  8  b,  No. 
8  c.  No.  9,  No.  10,  No.  11,  No.  12,  and  No.  13.  Nos.  8  a,  8  b,  and  8  c  have 
been  so  named  in  consequence  of  the  opinion  held  by  Professors  New- 
berry and  Stephenson,  that  they  are  simply  off-shoots  from  No.  8,  and 
that  all  four  seams  run  together.  The  thin  seams  not  enumerated  in 
the  geological  reports  are  generally  quite  local,  and  never  rise  to  a  work- 
able depth. 

The  thickness  of  strata  which  separate  Coals  Nos.  1  and  2  ranges  in 
the  Mahoning  and  Massillon  region  from  26  to  60  feet.  If  the  Wellston 
coal,  of  Jackson  county,  be  Coal  No.  2,  the  distance  between  these  seams, 
in  this  county,  has  increased  to  160  feet.  Coal  No.  3,  in  the  get  logical 
report,  is  located  from  90  to  130  feet  above  No.  2,  and  No.  4  from  40  to  80 
feet  above  No.  3.  No.  6  is  usually  60  to  80  feet  above  No.  4 ;  No.  6  from 
18  to  40  feet  above  No.  5,  and  No.  7  lies  from  60  to  100  feet  above  No.  6. 
The  inter-located  coals,  3  a,  4  a,  and  6  a,  are,  as  their  names  indicate, 
wedged  in  between  the  seams  whose  numbers  correspond  with  their  own 
numbers,  and  number  first  above  their  own. 

The  two-foot  seam  of  the  Barren  Measures  lies  about  260  feet  above  the 
horizon  of  Coal  No.  7,  and  700  feet  to  760  feet  above  No.  1.  No.  8,  the 
Pittsburgh  coal,  the  lower  bed  of  the  Upper  Measures,  lies  from  260  to 
300  feet  above  the  two-foot  coal  of  the  Barren  Measures,  400  to  600  feet 
above  Coal  No.  7,  and  900  to  1,000  feet  above  the  horizon  of  Coal  No.  1. 
The  eight  coals  of  the  Upper  Measures,  overlying  the  Pittsburgh  bed, 
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are  distributed  throughout  the  600  feet  of  strata  in  the  hills  fronting  the 
Ohio  River,  in  Belmont  county,  in  the  following  manner  :  No.  t  a  is  24 
to  30  feet  above  8;  No.  8 b  is  20  to  25  feet  above  8a;  No.  8 c  is  25  to  30 
feet  above  8  b  ;  No.  9  is  about  110  feet  above  8  c ;  No.  10  is  about  40  feet 
above  9 ;  No.  11  is  about  100  feet  above  10 ;  No.  12  about  40  feet  above 
11,  and  No.  13  about  80  feet  above  12.  The  sections  taken  at  Barnes- 
ville,  in  Belmont  county,  25  miles  west  of  Bellaire,  are,  as  I  have  said, 
believed  by  some  of  our  geologists  to  show  a  coalescing  of  Coals  Nos.  8  a, 
8  B,  and  8  c  with  8 ;  that  these  four  seams  separated  from  each  other  at 
Bellaire,  in  the  manner  I  have  described,  all  run  together  at  Barnesville. 
In  this  view  I  am  unable  to  agree,  and  hold  that  the  Bellaire  and 
Barnesville  sections  show  the  same  seams  of  coal,  and  that  instead  of 
any  coalescing  of  the  beds  named,  they  rather  diverge  in  passing  west- 
ward, coals  No.  8  and  8  c,  which  are  80  to  90  feet  apart  in  the  Bellaire 
district,  being  90  to  100  feet  apart  in  the  Barnesville  district. 

All  the  beds  occupy  wavy  and  uneven  floors,  each  seam  waving  in  a 
series  of  synclinal  and  anticlinal  curves,  independent  of  the  local  dips 
and  rises  of  its  associate  seams. 

These  local  dips  and  rises  cause  the  seams  to  converge  and  diverge, 
two  seams  70  feet  apart  at  one  point  coming  within  30  to  40  feet  of  each 
other  in  quite  limited  intervals.  Some  marked  cases  of  this  character 
occur  with  Coals  No.  1  and  No.  2.  No.  1,  usually  found  occupying  a 
series  of  long,  serpentine  troughs,  separated  from  each  other  by  hills 
from  10  to  60  feet  in  height,  frequently  rises  up  a  hill  and  descends  into 
an  adjoining  swamp  with  a  pitch  of  15  and  20  degrees.  No.  2  invariably 
conforms  to  the  curves  of  No.  1,  though  in  a  less  degree  in  ascending 
order.  In  the  swamps,  where  the  two  coals  are  separated  by  say  40  feet  of 
strata,  the  interval  becomes  reduced,  on  the  hill-sides,  to  30  feet  or  less. 

While  Coal  No.  2  invariably  conforms,  in  a  greater  or  less  degree,  to 
the  dips  and  rises  of  Coal  No.  1,  there  are  sometimes  instances  where 
the  upper  coal  shows  local  waves  by  which  the  lower  coal  is  in  no  wise 
affected.  This  is  a  condition  the  result  of  erosion  in  the  floor  of  Coal 
No.  2,  before  the  carbonaceous  material  which  subsequently  formed  the 
bed  was  deposited.  In  the  higher  beds  of  the  Lower  Measures,  as  also  in 
all  tbe  seams  of  the  Upper  Measures,  troughs  or  basins  scooped  out  of  an 
originally  level  plain  anterior  to  the  deposition  of  the  coal  vegetation 
are  met  wherever  the  mining  developments  have  given  opportunity  of 
investigation.  In  the  mines  of  Salineville,  opened  on  the  Big  Vein,  on 
the  north  side  of  Yellow  Creek,  the  entries,  advancing  northward,  rise 
gradually.  When  they  reach  a  height  of  about  twenty  feet  from  the 
trough  or  basin,  the  roof  of  the  mine  changes  from  a  gray  shale  to  a 
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white  roof,  exactly  as  the  changes  occur  in  the  hill-sides  in  the  mines  of 
the  Mahoning  and  Tuscarawas  Valleys,  opened  on  Coal  No.  1.  The  coal 
then  thins  out  with  the  next  few  yards  of  advance. 

In  the  mines  of  the  Glasgow  and  Port  Washington  Iron  and  Coal  Com- 
pany, also  opened  on  Coal  No.  6,  the  sides  of  a  trough,  scooped  out  of  an 
originally  level  plain,  is  exposed  to  the  naked  eye  in  passing  along  the 
main  entry  trom  the  mouth  of  the  mine.  The  coal  floor,  for  one  or  two 
hundred  feet,  is  taken  up  to  make  the  road  level.  For  two  and  a  half 
feet  below  the  coal  the  strata,  equally  with  the  coal  and  the  coal  roof 
above,  pitch  at  an  angle  of  fifteen  or  eighteen  degrees,  while  the  strata 
below  are  perfectly  horizontal.  The  sides  and  bottom  of  the  old  trough, 
two  and  a  half  feet  below  the  coal  floor,  are  marked  by  a  well-defined 
layer  of  fire-clay,  an  inch  or  two  in  thickness. 

The  old  plains  or  marshes  on  which  the  various  seams  were  formed, 
were  also  wavy  in  character,  the  result  of  conditions  in  which  erosion  had 
no  part.  These  hills  are  sometimes  one  hundred  feet  in  height;  there  is 
no  coal  on  their  summits,  and  the  horse-backs,  invariably  met  on  their 
sides,  are  the  result  of  shore  waves  lashing  the  knolls  during  the  subsi- 
dence of  the  land.  A  hill  on  Coal  No.  5,  at  the  Del  Carbo  Mines,  in  Mus- 
kingum county,  brings  that  seam  up  within  twelve  or  fifteen  feet  of  Na 
6,  and  a  swamp  in  No.  6,  at  Coshocton,  brings  that  coal  down  to  within 
ten  or  twelve  feet  of  Coal  No.  5.  In  the  two  air-shafts  of  Bowen's  Mine, 
near  Mill- rsburg,  in  Holmes  ounty,  both  of  which  pierce  down  through 
Coal  No.  7  to  No.  6,  these  coals  are  sixty-six  feet  apart  in  one  shaft,  and 
forty-five  feet  in  the  other;  one  shaft  being  sunk  on  a  hill  nearly  thirty 
feet  high,  and  the  other  in  or  near  a  swamp.  At  the  Plummer  Hill 
Mines,  in  Perry  county.  Coals  Nos.  5  and  6  are  thirty-five  feet  three  inches 
apart  at  the  cave,  while  on  the  adjoining  property  of  the  Central  Mines, 
on  Lost  Run,  these  coals  are  only  twenty-one  feet  seven  inches  apart.* 
Coal  No.  7  is  seventy  feet  above  Coal  No.  6,  on  the  south  side  of  the  Cent- 
ral Mining  property,  while  on  the  north  side  of  the  same  property — the 
distance  being  less  than  half  a  mile — these  coals  are  ninety-two  feet  apart. 

In  addition  to  the  local  waving  of  the  Coal  Measures,  there  is  fre- 
quently a  gradual  thickening  of  the  strata  between  two  coals  for  many 
miles  at  a  stretch.  In  the  Mahoning  Valley,  Nos.  1  and  2  are  only 
twenty-four  to  thirty  feet  apart  in  the  swamp,  in  the  east  part  of  Hub- 
bard township,  Trumbull  county ;  while  at  Mineral  Ridge  and  West  Aub- 
tintown,  ten  to  twelve  miles  west,  the  strata  have  increased  to  fifty  and 

*  A  elerie«l  error  occurs  in  my  ImI  annaal  report,  in  a  meaBarement  of  the  distance 
bet"*  een  Coals  Nos.  5  and  6,  at  the  old  StraitSTiile  Mine.  The  distance  betweem  these 
coals  at  this  point,  is  twenty-nine  fbet  ten  inches.  The  report  reads  ''twenty  feet  ten 
inohee." 
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sixty  feet.  Coal  No.  7,  which  is  from  fifty  to  sixty  feet  above  No.  6,  near 
Moxahala,  in  Perry  county,  is  ninety  to  one  hundred  feet  above  it  in  the 
lower  Sunday  Creek  at  Chauncy,  in  Athens  county,  ten  to  fifteen  miles 
southward.  Frequently  a  seam  will  split  up  into  two  benches,  the  inter- 
calated material,  usually  gray  shale,  increasing  in  thickness,  in  certain 
lines  of  direction,  to  twenty  feet  or  more.  The  great,  thick  coal  of  the 
Hocking  Valley,  measuring,  in  Perry  and  Athens  counties,  eleven  and 
twelve  feet,  is  formed  by  the  union  of  two  coals.  The  two  benches  are 
together  in  one  part  of  the  Floodwood  Mine,  and  in  another  part  of  this 
mine  they  are  separated  by  two,  three,  and  four  feet  of  shale.  At  Shaw- 
nee, where  the  bed  is  nine  and  ten  feet  in  thickness,  the  coal  splits  up 
again  and  becomes  reduced  in  height  to  five  and  a  half  feet,  the  upper 
bench  thinning  out  altogether.  Coal  No.  4  shows  a  remarkable  tendency 
to  split  up  into  two  or  more  benches. 

The  materials  which  separate  one  seam  of  coal  from  another,  are 
composed  of  alternate  sheets  of  shale  and  sandstone,  with  occasional 
beds  of  limestone,  iron  ore,  and  fire-clay.  The  sandstones  and  shales, 
which  form  the  mass  of  strata,  are  subject  to  frequent  and  rapid  changes 
in  thickness.  Generally,  the  immediate  cover  of  a  coal  seam  is  dark  or 
gray  shale,  though  sometimes  it  is  sandstone ;  where  the  roof  is  sand- 
stone, the  coal  is  largely  impregnated  with  iron  pyrites,  and  is  conse- 
quently of  less  value.  The  sandstone  roof  is  also  liable  to  cut  into  the 
coal,  removing  part  or  the  whole  of  the  bed,  forming  a  horse-back  in  the 
mine. 

The  coal  beds  in  their  progress  through  the  coal  area  are  subject  to 
marked  changes  in  character  and  thickness.  No.  1  is  a  purer  and  better 
coal  in  the  Manoning  Valley,  than  in  any  other  i  egion  of  the  Stfite,  and 
it  is  also  much  purer  and  better  in  one  mine  than  in  another  in  the  same 
region,  and  sometimes  even  in  the  same  mine;  and  this  is  equally  true  of 
other  beds.  On  the  east  side  of  the  Mahoning  River,  the  seam  is  very 
generally  a  long- grained  block  coal,  in  a  homogeneous  mass,  and  having 
a  cover  of  shale ;  while  on  the  west  side  of  the  river,  it  is  generally  a 
short-grained  coal,  and  lies  in  two  benches,  a  stratum  of  shale,  capped  with 
a  bench  of  black-band  ore,  jointly  ranging  from  one  to  five  feet  in  thick- 
ness, separating  the'  benches,  and  the  roof  is  often  a  conglomerate  sand- 
stone. The  changes  in  thickness  of  this  bed  are  more  marked  than  the 
varying  quality  of  coal.  Resting  in  basins  or  troughs,  it  becomes  re' 
duced  from  four  and  five  feet  in  the  swamp,  to  a  foot  and  eighteen  inches 
in  the  hill-sides,  in  a  few  hundred  feet,  losing  thickness  in  proportion 
to  the  abruptness  and  height  of  the  hills  in  the  mines.  The  average 
workable  height  of  coal  in  the  swamps  is  about  four  feet,  though  it  occa- 
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Bionally  rises  to  six  and  seyen  feet.  Coal  No.  2,  in  the  Massillon  and 
Mahoning  regions,  is  generally  thin,  usually  less  than  eighteen  inches, 
and  seldom  rises  to  workable  thickness.  Coal  No.  3  is  worked  at  the 
Canfield  Shaft,  in  Mahoning  county.  It  lies  about  twenty  feet  below 
the  gray  limestone,  and  is  about  one  hundred  and  sixty  feet  above  the 
horizon  of  Coal  No.  1.  This  coal  is  generally  supposed  to  be  No.  2,  but  a 
careful  examination  of  the  strata  has  shown  that  No.  2  is  one  hundred 
and  twenty  to  one  hundred  and  thirty  feet  below  it.  The  Canfield  Shaft 
coal,  which  is  fifty  feet  below  the  surface,  on  the  line  of  the  Niles  and 
New  Lisbon  Railroad,  is  from  eighteen  inches  to  three  feet  in  thickness, 
and  possesses  a  general  average  thickness  of  two  and  a  half  feet.  It  is  a 
block  coal,  of  excellent  quality,  and  despite  its  thinness,  and  consequent 
increased  cost  of  mining,  competes  successfully  with  the  best  block  coals 
of  the  Mahoning  Valley  in  the  Cleveland  markets. 

Coals  Nos.  3  and  4  are  wanting  altogether,  or  are  present  only  as  mere 
traces  over  the  greater  part  of  the  coal  area,  and  in  their  best  develop- 
ment they  seldom  rise  to  four  feet  in  thickness.  No.  5  is  much  more 
persistent  than  any  of  the  four  seams  below  it,  but  it  is  generally  a  thin 
coal,  though  it  occasionally  swells  to  good  workable  height,  being  four 
and  five  feet  thick'at  Zanesville,  at  Steuben ville,  and  some  other  mining 
centers.  No.  6  is  the  thickest  and  most  persistent  bed  of  the  lower  series, 
but,  like  all  its  associates,  it  has  varying  features.  It  rises  to  twelve  and 
thirteen  feet  in  some  places,  in  the  Hocking  Valley  region,  and  recedes 
to  three,  and  even  to  two  and  a  half  feet  along  the  line  of  the  Cincinnati 
and  Muskingum  Valley  Railroad,  and  the  Muskingum  River.  It  swells 
to  eight  and  nine  feet  in  the  Rush  Run  Shaft,  twelve  miles  below  Steu- 
benville,  and  contracts  to  two  and  a  half  feet,  or  less,  in  the  Mingo  Shaft, 
five  miles  below  Steubenville.  It  is  six  and  seven  feet  thick  at  several 
points  in  the  Salineville  district,  and  is  less  than  three  feet  thick  in  the 
same  district.  No.  7  is  a  very  persistent  seam,  and  generally  returns  a 
workable  thickness,  though  it  occasionally  thins  to  a  mere  trace,  or  dis- 
appears. No.  8,  the  Pittsburg  coal,  is  the  prince  of  beds,  not  only  in  the 
Ohio  Coal  Measures,  but  all  over  the  Alleghany  coal-field.  Wherever  it 
is  due,  it  is  rarely  wanting,  and  wherever  met,  it  almost  invariably  ap- 
pears in  good  height.  It  is  often  a  double  seam,  a  wedge  of  shale  or  fire- 
clay,  from  one  to  three  feet  in  thickness,  separating  the  two  parts.  Of 
the  eight  seams  above  the  Pittsburgh  coal,  less  is  known  than  of  the  coal 
of  the  lower  measures.  Along  the  line  of  the  Baltimore  and  Ohio  Bail- 
road,  between  Bellaire  and  Bamesville,  most  of  the  upper  coals  have 
been  laid  open  in  the  cuts  of  the  railroad,  and  every  seam  of  the  seriee 
baa  been  opened,  at  one  point  or  another,  in  Belmont  county,  bj  i 
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farmers,  for  home  consumption.  In  this  part  of  the  coal-field,  all  the 
seams  are  found  in  place,  and  they  appear  to  be  persistent,  though  some 
of  them,  notably  8  a,  8  b,  and  11,  are  often  less  than  two  feet  in  thick- 
ness. Further  down  the  Ohio  River,  at  Marietta,  and  at  Pomeroy,  there 
seems  to  be  no  extended  workable  coals  in  place,  above  the  Pittsburgh 
bed. 

The  various  beds,  in  thinking  down  or  in  gaining  height  in  any  line  of 
direction,  are  not,  in  the  lower  seams  at  least,  affected  by  any  general 
law.  One  seam  may  be  gradually  losing  height  over  a  given  line.of  di- 
rection, while  the  seam  immediately  above  or  below  may  be  gaining 
height.  Where  a  bed  sinks  into  a  hollow,  formed  before  the  coal  was 
deposited,  there  is  an  invariable  increase  in  thickness ;  but  this  is  a  local 
condition. 

The  aggregate  thickness  of  the  whole  coal  series,  were  all  the  seams  in 
place,  one  above  the  other,  where  they  are  due,  would  exceed  a  column 
of  eighjby  feet ;  but,  as  none  of  the  four  lower  coals  are  reliable,  being,  as 
I  have  stated,  wanting  or  worthless,  over  the  greater  portion  of  the  coal 
field,  and  as  all  the  seams  of  the  series,  with  the  exception  of  No.  6  and 
No.  8,  frequently  disappear,  or  become  so  reduced  in  height  as  to  make 
them  of  no'  commercial  value,  there  is  probably  no  part  of  the  coal- 
field"where  they  will  aggregate  thirty  feet  of  thickness,  and  the  general 
average  over  the  whole  coal  area  will  not  exceed  nine  feet.  The  beds  of 
the  upper  series,  it  must  be  remembered,  occupy  less  than  one-fourth  of 
the  area  of  the  lower  seams,  owing  to  the  basin  slope  of  the  coal-field. 
By  this  calculation,  there  would,  after  due  allowance  is  made  for  slack 
and  waste  in  mining,  still  be  62,900,000,000  tons  of  merchantable  coal  in 
the  coal-field  of  the  State,  which,  at  the  present  rate  of  consumption, 
will  keep  up  the  coal  supply  for  12,690  years.  The  annual  coal  produc- 
tion will,  however,  not  remain  stationary,  but  will  doubtless  double 
itself  every  ten  or  twelve  years,  for  many  decades ;  still,  no  matter  what 
may  be  the  increase  in  the  yearly  output,  there  can  be  no  danger  of  a 
coal  famine  for  many  decades  of  centuries. 

We  could,  at  the  present  rate  of  consumption,  supply  the  United  States 
with  coal  for  nearly  2,000  years ;  and  the  United  States  is  now  the  second 
coal-producing  nation  of  the  world. 

The  coals  in  present  course  of  development,  are  chiefly  drawn  from 
three  seams,  namely :  No.  1,  No.  6,  and  No.  8.  No.  1,  as  already  stated, 
is  the  Briar  Hill  and  Mineral  Ridge  coal,  of  the  Mahoning  Valley ;  the 
Massillon  coal,  of  the  Tuscarawas  Valley ;  and  the  Shaft  coal,  of  Jackson 
county.  No.*6  is  the  Nelsonville,  the  Straitsville,  and  Shawnee  coals,  of 
the  Hocking  Valley ;  the  Steuben ville  Shaft  coal,  of  Jefferson  county ; 
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the  Coshocton  and  Dennison  coals,  of  the  Tuscarawas  Valley ;  the  Big 
Vein  coal,  of  Salineville ;  and  the  State  Line  coal,  of  East  Palestine. 
No.  8,  generally  referred  to  as  the  Pittsburgh  coal,  from  its  being  the 
geological  equivalent  of  the  seam  so  extensively  mined  around  the  city 
of  Pittsburgh,  is  the  Pomeroy  coal,  the  Bellaire  coal,  of  the  Ohio  River, 
and  the  Macksburg  coal,  of  Noble  and  Washington  counties.  Of  the 
other  beds  of  the  series  now  being  mined,  No.  3  is  the  Canfield  Shaft 
coal,  in  Mahoning  county,  and,  perhaps,  the  Wellston  coal,  of  Jackson 
county.  Nos.  3  and  4  are  the  Washingtonville  and  Leetonia  Shaft  coals. 
No.  6  is  the  lower  Lexington  coal,  of  Perry  county ;  the  lower  coal,  of 
Zanesville,  in  Muskingum  county ;  the  Tunnel  and  Mineral  Point  coals, 
of  the  Tuscarawas  Branch  of  the  Cleveland  and  Pittsburgh  Railroad ; 
and  the  Roger  Vein,  of  Yellow  Creek.  No.  7  is  the  Salineville  Strip 
vein,  and  the  Bayley's  Run  coal,  of  the  Hocking  Valley. 

None  of  the  upper  coals,  except  the  Pittsburg  seam,  are  wrought  to  any 
extent  in  the  State.  Nos.  9  and  10  are  opened,  and  mined  for  local  uses, 
in  Belmont  and  Harrison  counties. 

The  lower  series,  occupying  the  margin  of  the  coal  area,  are  mined 
and  shipped  to  the  great  coalless  regions  lying  west  and  north  of  the  coal- 
field, while  the  upper  coals,  more  distant  from  market,  are  unable  to 
compete,  and  pay  the  increased  cost  of  transportation.  The  Pittsburgh 
coal,  remarkable  alike  for  its  superior  quality  and  thickness,  is  shipped, 
to  some  extent,  to  Cleveland,  but  the  chief  point  of  shipment  of  this  coal 
is  down  the  Ohio  River. 

I  have  named  the  two  coals  of  the  Leetonia  district,  Nos.  3  and  4,  on 
the  authprity  of  Dr.  Newberry.  There  are  some  facts,  however,  associ- 
ated with  these  coals  at  Leetonia,  and  Washingtonville,  which  lead  me 
to  suggest  that  they  may  be  Coals  Nos.  6  and  7 — the  equivalents  of  the 
lower  and  upper  seams  of  East  Palestine,  and  of  the  big  vein  and  strip 
vein  of  Salineville,  instead  of  Nos.  3  and  4.  Both  beds  at  Leetonia,  and 
Washingtonville,  are  underlaid  with  a  band  of  limestone,  a  very  frequent 
accompaniment  of  Coals  Nos.  6  and  7.  There  is,  also,  very  generally  a 
band  of  limestone  above  No.  3,  and  another  band  of  the  same  material 
above  No.  4.  The  limestone  above  No.  4,  is  the  equivalent  of  the  fer- 
riferous limestone  of  Southern  Ohio,  erroneously  located  about  No.  6,  in 
the  geological  reports.  The  limestone  overlying  Coal  No.  4,  is  the  moet 
persistent  bed  of  limestone  of  the  whole  series  of  rocks  of  the  coal 
measures  of  the  Alleghany  coal-field,  being  the  equivalent  of  the  ferrif- 
erous limestone  of  the  Hanging  Rock  region ;  the  Putnam  Hill  lime* 
stone,  of  Prof.  Andrews'  report,  and,  also,  in  my  judgment,  the  ferriferous 
limestone  of  the  Pennsylvania  geologists. 
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The  upper  coal  at  Leetonia  and  Washingtonville  has  also  a  seam  of 
black  band  iron  ore  above  the  coal. 

The  black  band  ore  of  the  Tuscarawas  Valley,  as  is  well  known,  lies 
immediately  above  Coal  No.  7.  This  is  also  the  horizon  of  the  Iron  Point, 
of  the  Hocking  Valley,  which  is  sometimes  black  band.  In  Salem  Shaft, 
which  is  sunk  down  through  both  of  the  Leetonia  coals — the  lower 
coal  being  180  feet  deep,  and  the  upper  one  140  feet  deep,  in  that  shaft^ — 
no  trace  of  Coals  Nos.  5  and  6  are  seen,  the  horizon  of  No.  5  being  about 
eighty  feet  above  No.  4,  and  the  horizon  of  No.  6  being  about  twenty-five 
feet  above  No.  5.  Coal  No.  6  is  the  most  persistent,  as  it  is  the  thickest 
seam  of  the  lower  Coal  Measures,  and  is  seldom  wanting  over  any  ex- 
tended area,  while  Coals  Nos.  3  and  4  are  frequently  absent.  I  have  not 
followed  the  coals  of  the  lower  series,  from  Mineral  Ridge  to  Leetonia,  as 
they  plunge,  one  after  another,  under  the  valley,  but  have  followed  them 
from  the  Ridge  to  the  Canfield  Shaft,  and  am  fully  convinced  that  the 
coal  in  that  shaft  is  No.  3,  and  not  No.  2,  as  is  generally  supposed — its 
horizon  being  160  feet  above  Coal  No.  1,  and  120  feet  above  Coal  No.  2. 
The  cannel  coal  of  Canfield  township — the  Bruce  vein — is  still  higher 
up  in  the  series  than  the  Canfield  Shaft  coal ;  and  the  lower  coal  at  Lee- 
tonia,  is  still  above  the  Bruce  coal. 

Coal  No.  1  has  so  far  only  been  found  along  the  outcrop  of  the  coal-field 
of  the  State,  and  it  is  believed  by  many  intelligent,  practical  miners 
that  it  does  not  exist  in  the  central  portions  of  the  Coal  Measures.  Some 
of  the  geologists  hold  that,  while  Coal  No.  1  was  forming  in  the  troughs 
or  swamps  in  which  we  find  it  imbedded,  the  central  portion  of  what  is 
now  the  Great  Alleghany  coal-field,  was  a  shallow  sea,  in  which  no  coal 
vegetation  was  capable  of  growth,  and  so  far  as  the  Ohio  division  of  the 
great  coal  field  is  concerned,  there  are  good  grounds  for  this  belief.  There 
are  equally  good  reasons  for  believing  that  the  conglomerate  rock  is  also 
confined  to  the  margin  of  the  Coal  Measures  of  this  State.  Outside  of 
the  Coal  Measures,  this  rock  is  frequently  quite  thick,  reaching,  and  even 
exceeding,  one  hundred  feet  in  depth ;  but  as  it  plunges  under  the  coal- 
bearing  rocks,  it  becomes  gradually  thinner.  In  all  the  mines  of  the 
Mahoning  and  Tuscarawas  Valleys,  opened  on  the  extreme  margin  of 
the  coal  strata,  the  conglomerate  is  met  on  every  hill,  but  it  is  thin, 
while  in  those  mines  opened  on  the  same  seam,  further  in  the  interior 
of  the  Coal  Measures,  the  pebbly  sandstone  has  thinned  out  altogether,  the 
coal,  both  on  hill  and  dale,  resting  on  the  Waverly  sandstone,  or  on  a 
thin  seam  of  fire-clay,  which  covers  the  Waverly. 

The  Elk  Fork  coal,  the  Vinton  Shaft  coal,  the  Wellston  coal,  the  An- 
thony coal,  and  the  Jackson  Hill    coal  are  equivalents.    This  seam 
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appears  to  have  its  best  development  in  the  vicinity  of  Wellston,  rising 
above  four  feet  at  several  points,  and  at  all  points  retaining  a  workable 
thickness.  On  Elk  Fork,  the  thickness  is  from  three  to  three  and  one- 
half  feet. 

From  ten  to  forty  feet  above  this  coal  there  is  an  upper  stratum,  but  it 
is  not  persistent,  and  is  usually  quite  thin,  though  it  sometimes  rises  to 
workable  thickness.  Thi^i  seam  possesses  the  open  burning  nature  of  its 
lower  associate.    This  is  the  hill  coal  of  Prof.  Andrews'  reports. 

The  horizon  of  the  ferriferous  limestone,  is  from  one  hundred  and 
seventy  to  two  hundred  and  ten  feet  above  the  lower  of  these  two  beds, 
and  in  the  interval,  there  are  two,  sometimes  three,  seams  of  coal,  and 
two  or  more  beds  of  limestone.  The  firs  t  coal  of  value  in  ascending  order 
is  the  Newland  coa)  of  Elk  Fork,  the  equivalent  of  the  Dowd  coal  at  Zaleski, 
The  horizon  of  this  seam  is  eighty-five  to  one  hundred  and  twenty-five 
feet  above  the  Wellston  coal,  and  twenty  to  forty  feet  below  it  the  lower 
limestone  appears.  The  middle  limestone  overlies  the  Newland  coal, 
frequently  forming  the  roof  of  the  seam.  This  limestone  is  not  perepis- 
tent,  and,  where  wanting,  is  replaced  by  a  stratum  of  dark,  often  calcar- 
eous shale.     Its  horizon  was  still  above  this  coal-bed. 

On  Dr.  Wolfs  speed-farm,  half  a  mile  north  of  the  village  of  McArthur, 
the  Elk  Fork  coal  was  not  exposed,  and  was  supposed  to  be  under  the 
bed  of  the  creek.  Seventy-two  and  one-half  feet  above  the  creek  level  a 
stratum  of  blue  limestone,  capped  by  a  mass  of  calcareous  shale,  crops 
out  on  the  hillside.  One  hundred  and  forty-three  feet  above  the  level  of 
the  creek  an  abandoned  coal  mine,  the  entrance  to  which  had  fallen  in, 
is  met.  This  coal  is,  no  doubt,  the  equivalent  of  the  upper  coal  of  Dr. 
Wolfs  Elk  Fork  Farm.  Fifty-eight  feet  above  this  coal,  the  ferriferous 
limestone  appears,  making  this  limestone  two  hundred  and  three  feet 
above  the  level  of  Elk  Fork,  and  about  two  hundred  and  twelve  feet 
above  the  Elk  Fork  coal. 

At  Hamden  Furnace,  one  mile  north-east  of  the  village,  the  ferriferous 
limestone  caps  the  highest  hills,  and  is  wanting  to  the  west.  The  lime- 
stone is  not  persistent,  and  is  of  irregular  thickness,  receding  to  nothing, 
and  enlarging  to  fifteen  feet.  The  one  does  not  always  lie  immediately 
upon  the  limestone,  but  sometimes  rises  three  feet  above  it,  the  interca- 
lated material  being  clay  shale.  The  ore  is  also  frequently  wanting,  and 
again  enlarges  to  three  and  four  feet.  On  the  Elk  Fork  branch  of  Big 
Raccoon  Creek,  four  miles  west  of  McArthur  town,  on  the  Zack  Stephens' 
farm,  the  ferriferous  limestone  caps  the  highest  hills  and  disappears  for- 
ever to  the  west.  Coming  eastward  from  the  Stephens'  farm,  this  lime- 
Btone  dips  and  is  met  in  every  hill.    At  Vinton  Station,  on  the  Marietta 
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and  Cincinnati  Railroad,  it  is  only  fifty  feet  above  the  track,  and  has  a 
coyer  of  fully  one  hundred  feet. 

The  Elk  Fork  coal  is  a  few  feet  below  the  bed  of  the  creek,  on  Dr.  Wolfs 
Elk  Fork  farm.  Eighteen  feet  above  this  coal  a  stratum  of  coal,  ranging 
from  four  inches  to  one  and  a  half  feet  in  thickness,  is  exposed.  One 
hundred  and  twenty-one  feet  above  the  Elk  Fork  coal,  the  Newland  coal 
is  exposed ;  the  seam  is  said  to  be  four  feet  thick.  This  coal  is  frequently 
capped  with  a  blue  limestone,  and  where  the  limestone  is  wanting,  the 
cover  is  calcareous  shale.  Twenty-one  feet  above  the  Newland  coal  a 
stratum  of  ore,  called  the  Benson  Dunkle  ore,  crops  out ;  its  thickness  is 
from  one  to  three  feet.  Twenty  feet  above  this  one,  and  forty-one  feet 
above  the  Newland  coal,  another  seam  of  coal  is  met.  It  is  said  to  be  four 
feet  thick,  but  was  not  opened.  The  ferriferous  limestone  was  not  ex- 
posed. A  new  shaft  sunk  one  mile  south  of  Wells  ton,  on  the  line  of  the 
Dayton  Narrow-Guage  railroad,  is  eighty-five  feet  deep  and  has  three  feet 
ten  inches  of  coal.  Fourteen  feet  above  the  floor  of  the  coal  there  is  a 
thin  seam  nine  inches  thick.  This  is  the  equivalent  of  the  thin  coal  on 
the  Elk  Fork  farm  of  Dr.  Wolf. 

Passing  along  the  line  of  the  Dayton  railroad,  the  Wellston  coal  appears 

to  be  continous,  and  is  met  in  full  thickness  wherever  the  coal-borers  have 

^sunk  for  it.    On  the  Lucas  farm  two  mile  west  of  the  Dayton  shaft,  the 

coal  is  forty-eight  feet  below  the  surface,  and  one  mile  west  of  this  drill 

hole  it  is  only  twenty-eight  feet  deep. 

Where  this  railroad  crosses  the  old  Hamden  road,  on  the  Frank  Scott 
farm,  the  coal  comes  to  day,  and  is  afterward  level  free. 

Leaving  the  line  of  the  railroad,  at  the  Washington  Meeting-House, 
and  passing  up  Pidgeon  Creek,  this  seam  is  buried  half  a  mile  west  of 
meeting-house,  on  an  arch  which  divides  Pidgeon  Creek  from  Hope 
Creek.  In  less  than  one  mile  it  re-appears  and  gradually  rises,  till  it 
finally  crops  out  on  the  hills  on  the  McKitrick  farm,  one-half  mile  south 
of  Jackson  Court  House. 

A  level  from  the  mine  opened  on  the  McKitrick  farm  toward  Jackson, 
strikes  the  dome  of  the  court  house  at  its  base.  A  mile  east  of  the  court 
house,  and  two  and  a  half  miles  from  the  McKitrick  Mine,  the  coal 
comes  in  again  in  place,  but  is  too  thin  for  mining  purposes,  measuring 
only  fifteen  to  eighteen  inches. 

A  level  taken  from  the  lowest  coal  in  the  Star  shkft,  to  the  base  of  the 
dome  of  the  court  house,  shows  the  horizon  of  the  McKitrick  coal  to  be 
175  feet  above  the  shaft  coal.  In  this  level  no  account  is  taken  of  the 
dip  of  the  strata,  but  after  due  allowance  is  made  for  the  dip,  the  true 
place  of  the  Jackson  Hill  coal  can  not  be  less  than  150  feet  above  the 
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Jackson  Shaft,  coal  in  the  swamps  of  the  mine  is  110  feet  above  the 
shaft  coal  in  the  high  arches  or  hills  of  the  mine. 

All  the  coals  of  the  State  series  belong  to  the  bituminous  variety,  and 
consist  of  three  different  groups,  known  as  "open-burning  cofiU/'  "coking 
coals,"  and  "cannel  coals."  The  open-burning  coals,  also  called  "block 
coals,"  and  "dry  coals,"  possess  a  laminated  structure,  and  are  easily  split 
up  into  thin  layers,  the  faces  of  which  are  usually  covered  with  a  dead 
carbonaceous  material  resembling  charcoal.  In  the  act  of  combustion, 
these  coals  neither  smell  nor  change  form  until  they  fall  to  ashes,  and 
hence  they  are  admirably  adapted  for  furnace  use  in  a  raw  state.  The 
lower  coals  of  the  series  often  possess  this  open-burning  quality,  and  is 
largely  used  in  the  blast  furnace  in  consequence,  as  it  comes  from  the 
miners'  pick,  both  in  the  Mahoning  Valley  and  in  Jackson  county,  and 
to  some  extent,  also,  in  the  furnaces  of  the  Massillon  district. 

The  Wellston  coal  of  Jackson  county,  which  I  have  designated  as 
probably  Coal  No.  2,  possesses  this  open-burning  character,  and  is  thrown 
into  the  furnace  as  soon  as  it  comes  out  of  the  mine. 

The  coking  coals,  also  called  "cementing  coals,"  melt  and  run  together 
while  burning,  and  hang  in  the  furnace,  forming  a  hollow  fire,  and  hence, 
before  being  fitted  for  furnace  use,  require  to  be  coked.  The  upper  coal 
of  the  Leetonia  and  Washington ville  mines  is  a  good  cementing  coal,  and 
makes  one  of  the  best  cokes  in  the  State.  Coal  No.  6,  at  Salineville,  at 
Steuben  ville,  and  other  important  mining  centers,  is  coking  in  character. 
No.  8,  wherever  mined  in  the  State,  is  also  in  a  greater  or  less  degree  a 
coking  coal. 

The  cannel  coals  are  smooth,  hard,  and  compact,  break  with  a  conchoidal 
fracture,  and  are  admirably  adapted,  when  in  a  pure  state,  for  the  parlor 
fire  and  for  the  manufacture  of  gas.  They  contain  a  large  per  cent,  of 
hydrogen,  burn  with  a  clear,  bright  flame,  and  the  gas  made  from  them 
possesses  brighter  illuminating  power  than  that  made  from  any  other 
variety.  Although  our  coal  series  contain  quite  extensive  deposits  of 
cannel. on  several  horizons,  no  deposit  of  first-class  quality  has  yet  been 
discovered,  and  at  the  present  time  there  is  little,  if  any,  cannel  mined 
anywhere  in  the  State.  This  kind  of  coal  changes  to  the  ordinary  variety, 
and  from  the  ordinary  variety  back  to  cannel,  at  quite  limited  intervals, 
in  many  of  the  coal-seams  of  the  State.  Sometimes  the  top  part  of  a  bed 
will  be  cannel,  sometimes  a  wedge  of  cannel  will  be  found  in  the  middle 
of  the  bed,  and  sometimes  the  bottom  part  of  the  bed  will  be  cannel, 
occasionally  the  whole  seam  throughout  becomes  transformed  into  cannel. 
,  In  every  coal  seam  opened  in  the  State  .there  are  faults  encountered  in 
mining  in  the  form  of  "clay  veins,"  "wants"  or  "wash-faults,"  "ilip- 
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dikes/'  "rock-faults,"  and  "horse-backs."  Clay  veins  are  oftener  met  in 
the  Pittsburgh  coal  than  in  any  other  seam  of  the  series.  Wants  or 
wash-faults  are  very  common;  they  come  from  the  roof,  are  generally 
composed  of  sandstone,  and  extend  frorp  a  few  feet  to  hundreds,  some- 
times  thousands,  of  yards  in  thickness,  cutting  out  part  or  whole  of  the 
seam.  Slip-dikes,  so  common  in  British  and  other  coal-fields  of  the  world, 
are  rarely  encountered  in  Ohio,  and,  when  met,  are  invariably  slight  up- 
throws or  down-throws,  the  largest  only  reaching  six  to  seven  feet. 
Rock-faults,  in  the  form  of  layers  of  sandstone,  or  shale,  or  bastard  cannel 
coal  wedged  in  the  middle  of  the  coal  seam,  are  of  frequent  occurrence. 
Horse-backs,  in  the  form  of  ridges  or  saddles,  which  rise  out  of  the  coal 
floor,  and  resemble  a  horse's  back,  occur  more  frequently  in  the  Pitts- 
burgh seam  than  in  any  other  bed.  The  name,  "horse-back,"  is  now, 
however,  very  generally  applied  to  all  mining  faults,  though  the  true 
horse-back,  as  its  name  indicates,  is  the  saddle-like  roll  found  in  the  coal 
floor,  so  familiar  to  workers  in  the  Pittsburgh  coal  seam.  Wash-faults 
are  the  most  frequent  of  all  mining  troubles;  these  faults  are  now  always 
called  horse-backs. 


IRON    ORES. 


The  ores  of  iron  associated  with  the  beds  of  coal  in  the  Coal  Measures 
of  the  State  are  known  by  the  general  names  of  blackband  ore,  lime- 
stone ore,  block  ore,  and  kidney  ore.  The  blackband,  at  the  present  time, 
8  mined  only  on  two  horizons— that  of  Coal  No.  1  in  the  Mahoning  Val- 
ey,  and  Coal  No.  7  in  the  Tuscarawas  Valley.  This  ore  is  a  dark  grey 
bituminous  shale,  with  thin  reddish  streaks  interstratified  through  it. 
Wheraver  it  is  found  in  the  mines  of  the  Mahoning  Valley,  it  ranges 
rom  four  inches  to  a  foot  in  thickness,  and  is  wedged  in  the  middle  of 
the  coal  seam.  In  its  best  development  in  the  mines,  it  yields  a  ton  of 
ore  to  the  ton  of  coal  mined ;  but  one  ton  of  ore  to  three  tons  of  coal  is 
about  the  general  average.  In  mining  the  ore,  pieces  of  coal  often  stick 
to  the  bottom  or  top  of  the  bed,  and  frequently  thin  layers  of  coal  run 
through  the  middle  of  the  bed  which  serve  for  fuel  in  roasting  it.  In  its 
raw  state,  it  yields  usually  from  twenty-five  to  thirty  per  cent,  of  metallic 
iron,  and  when  calcined,  from  fifty  to  fifty-five  per  cent. 

The  blackband  ore  of  the  Mahoning  Valley  was  first  used  in  the  blast 
furnaces  of  the  region  in  the  year  1852.  For  some  time  after  the  mines 
were  opened,  the  ore,  on  being  mined  out  with  the  coal,  was  thrown  into 
the  gob  with  the  slack  coal  and  other  refuse.  At  length  a  miner  from 
one  of  the  blackband  districts  of  Great  Britain,  called  attention  to  its 
properties  and  value,  and  it  was  raised  to  day,  roasted  at  the  pit's  mouth, 
and  tried  in  the  furnace,  mixed  with  the  limestone  ores  of  the  region  and 
the  specular  ores  of  Lake  Superior,  with  the  most  gratifying  results. 
The  iron  made  from  these  mixtures  is  widely  known  as  a  superior  brand 
of  foundry  iron  called  American- Scotch. 

Wherever  it  is  found  associated  with  Coal  No.  7  in  the  Tuscarawas  Val- 
ley, the  blackband  ranges  from  six  inches  to  sixteen  feet  in  thickness.  It 
lies  on  top  of  Coal  No.  7,  forming  the  immediate  covefr  of  the  bed.  Its 
best  development  in  the  Tuscarawas  Valley  is  around  Port  Washington 
and  in  Fairfield  township.  In  appearance  the  iron' stone  resembles  the 
blackband  of  Mahoning  Valley,  and  yields  about  the  same  per  cent,  of 
metallic  iron.  It  has  been  mined  in  the  Tuscarawas  Valley  for  upward 
of  forty  years. 

Both  in  the  Mahoning  and  Tuscarawas  Valleys  the  blackband  is  very 
irregularly  distributed,  and  is  often  wanting  wh^ro  it  is  due.  In  the 
Mahonine  Valley,  it  thins  out  on  the  arches  which  separate  adjoining 
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swamps,  and  is  found  only  in  the  mines  around  Mineral  Ridge,  the  seam 
of  coal  in  other  parts  of  this  valley  being  found  in  a  homogeneous  mass. 
In  the  Tuscarawas  Valley  it  appears  to  occupy  a  series  of  shallow  basins, 
and  to  thin  out  to  a  point  on  the  edges  of  these  basins.  Wherever  the 
ore  is  thinnest,  it  is  generally  richest,  and  the  bottom  part  of  the  bed  is 
of  superior  quality  to  the  upper  part.  Several  feet  of  the  top  part  of  the 
seam  is  often  so  poor  in  quality,  that  it  is  left  unwrought  in  the 
mines.  In  some  parts  of  this  valley,  also,  the  blackband  becomes  changed 
to  a  ferriferous  limestone,  known  as  the  **  Mountain  ore." 

There  are  several  other  horizons  in  the  lower  Coal  Measures  of  the  State, 
where  the  blackband  ore  is  met  in  inviting  appearance,  one  notable  hori- 
zon being  over  the  upper  coal  at  Leetonia  and  Washington  ville.  About  six 
iiiches  of  shale  usually  separates  the  ore  from  the  coal,  and  the  ore  itself 
is  usually  about  six  inches  in  thickness.  This  blackband  was  mined  at 
the  mines  of  the  Cherry  Valley  Iron  Company  for  some  time  after  their 
two  blast  furnaces  were  built  at  Leetonia,  but  the  ore  was  found  to  be  too 
heavily  charged  with  silica  to  be  of  value,  and  since  1872  it  haB  been  left 
unwrought  in  the  mines.  In  the  Hocking  Valley  district,  the  shale 
overlying  Coal  No.  5  sometimes  also  becomes  a  blackband,  but,  so  far  as 
observed,  it  is  of  too  lean  a  quality  to  hope  for  good  results. 

Above  the  blackband  ore  in  the  Washington  ville  Mines,  there  is  a  de- 
posit of  kidney  ore,  reaching  three  feet  in  thickness,  and  containing  from 
forty  to  forty-five  per  cent  of  metallic  iron.  This  ore  was  once  mined  in 
connection  with  the  coal  and  blackband ;  but  the  cost  of  extraction  reach- 
ing four  dollars  per  ton,  was  too  heavy  to  remove  it,  and  since  1868  it  has 
not  been  mined.  An  equally  valuable  supply  of  kidney  ore  is  now  de- 
livered at  the  furnaces  of  this  Company  from  the  neighborhood  of  New 
Lisbon,  at  a  greatly  reduced  cost. 

The  blackband  iron-stone  of  Scotland,  which  has  given  such  an  impe- 
tus to  the  iron  trade  of  that  country,  and  made  the  names  of  Eglington, 
Glengarnock,  Coltness,  Gartsherrie,  etc.,  familiar  to  iron  founders  in 
every  quarter  of  the  globe,  is  associated  with  the  Coal  Measures  of  the 
Scotch  coal-field.  The  ore  is  mined  in  Lanarkshire,  Fifeshire,  Ayrshire, 
Linlithgowshire,  and  Stirlingshire,  and  is  associated  with  a  superior 
iron-making  splint  coal  resembling  the  block  coal  of  the  Mahoning  Val- 
ley. The  splint  coal  is  usually  about  eighty  feet  above  *  the  horizon  of 
the  iron-stone,  but  neither  of  these  strata  are  continuous  over  the  area 
where  they  are  due.  Both  seams  are  generally  found  in  place,  though 
sometimes  the  coal  and  sometimes  the  stone  is  wanting.    The  blackband 

*  On  page  149  of  my  last  annoal  report  a  clerical  error  in  the  manuscript  made  me 
locate  the  Scotch  blackband  '*  above"  the  splint  coal,  instead  of  \hHow  it. 
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appears  never  to  be  found  where  there  are  no  trap-rocks,  and  it  is  the 
opinion  of  some  of  the  Scotch  geologists  that  the  formation  of  blackband 
was  due  to  the  impregnation  of  the  Iron  from  the  trap  taken  up  by  the 
vegetable  and  animal  matter  found  in  these  strata. 

The  limestone  ores — calcareous  or  argillaceous  carbonates  in  their  nat- 
ural state,  and  hydra-peroxides  or  limonites  when  oxidized — are  th« 
most  abundant  iron  ore  deposits  in  the  State.  These  ores  are  very  numer- 
ous in  the  lower  Coal  Measures  along  their  lines  of  exposure  through  the 
coalfields,  no  less  than  twelve  distinct  horizons  being  found  in  the  great 
vein  region  of  the  Hocking  Valley  and  the  Hanging  Rock  region.  The 
limestone  ores  range  in  thickness  from  a  few  inches  to  three  and  four  feet, 
locally  swelling  to  seven  and  eight  feet. 

The  Hanging  Rock  iron  region — which  includes  the  counties  of  Law- 
rence, Scioto,  Jackson,  and  Vinton,  in  Ohio,  and  the  counties  of  Greenup, 
Boyd,  and  Carter,  in  Kentucky — has  long  held  a  high  rank  as  one  of  the 
finest  iron-making  regions  in  the  United  States.  The  cold  blast  iron  made 
from  the  ores  of  this  region  is  especially  adapted  to  the  manufacture  of  car 
wheels,  ordnance,  and  other  castings  requiring  an  unusually  tough  and 
strong  iron. 

The  main  seam  of  ore  of  the  Hanging  Rock  region  ranges  from  six  to 
sixteen  inches  in  thickness,  occasionally  swelling  in  pockets  to  four 
and  five  feet.  It  rests  on  a  stratum  of  limestone  known  in  the  geological 
reports  as  the  ferriferous  limestone.  These  strata  underlie  Coal  No.  5, 
This  coal  sometimes  comes  down  to  within  six  or  eight  feet  of  the  ore,  and 
again  rises  up  twenty  to  thirty  feet  above  it.  The  ore  is  chiefly  mined  by 
stripping,  as  the  crop  ore,  by  reason  of  the  oxidation  of  the  original  bed, 
is  more  valuable  than  the  unchanged  carbonite  under  the  strong  and  firm 
cover  of  the  hill.  The  horizon  of  this  ore  in  the  counties  above  named 
has  been  laid  bare  around  nearly  every  hill,  and  the  ore  stripped  for 
furnace  use.  Most  of  the  furnaces  of  this  region  are  charcoal  furnaces ;  but 
within  the  past  year  or  two,  owing  to  the  growing  scarcity,  and  consequeut 
increased  value  of  wood,  several  of  them  have  been  changed  to  use  stone 
coal,  and  all  the  new  structures  have  been  erected  for  the  use  of  stone 
coal.  There  are  two  or  more  seams  of  coal  in  Jackson  and  Vinton  counties 
in  Ohio,  as  also  the  Coulton  coal  in  Kentucky,  adapted  for  smelting  iron 
as  the  coal  comes  from  the  miner's  pick. 

Several  of  the  other  seams  of  the  block  and  kidney  ore  are  mined  and 
used  in  connection  with  the  limestone  ore,  but  none  of  these  seams  are  as 
valuable  as  the  limestone  bed.  The  kidney  and  block  ores  are  also 
carbonates  and  limonites,  but,  as  a  rule,  they  are  less  rich  in  metallic  iron, 
and  more  largely  impregnated  with  silica  than  the  limestone  ore. 
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The  following  interesting  description  of  the  Kentucky  division  of  the 
Hanging  Rock  region  is  copied  from  the  Geological  Report  of  Kentucky : 

The  KeDtnck^  division  of  the  Hanging  Rock'  iron  region  at  present  embraces  the  whole 
or  parts  of  Oreeuupi  Boyd,  Carter,  and  Lawrence  counties.  The  ores  are  stratified  car- 
bonates and  limouites,  occnnnng  in  the  lower  Coal  Measures,  beginning  with  the  ore  jnut 
described,  resting  npon  the  sub-carboniferous  limestone,  and  extending  through  six  hun- 
dred to  seven  hundred  feet  of  the  Coal  Measure  strata.  The  ores  are  mineralogically 
similar,  but  differ  somewhat  in  their  physical  oliaracter  and  circumstances  of  deposition. 
They  are  popularly  known  as  limestone,  block,  and  kidney  ores.  They  usually  occur  at 
well-defined  geological  levels,  but  do  not  always  form  connected  beds.  They  also  differ 
in  thickness,  ranging  from  four  to  eight  inches  in  some  of  the  thinner  beds,  to  fourteen 
feet  in  one  local  deposit.  This  latter  is  the  Lambert  ore  of  Carter  county.  The  most 
common  thickness  is  from  six  inches  to  one  foot.  There  ar^  from  ten  to  twelve  ore  beds- 
which  are  of  more  than  local  extent  in  this  region.  In  addition,  there  are  numerous 
local  beds,  one  or  more  of  which  is  found  at  nearly  every  furnace.  This  region  supports 
eleven  charcoal  and  two  stonecoal  furnaces. 

The  following  analyses,  by  Dr.  Peter  and  Mr.  Talbutt,  of  the  Kentucky  Geological 
Survey,  show  the  composition  of  so  le  of  the  ores  of  each  class  in  this  region  : 


Composition. 


Iron  peroxide 
Alumina 


Manganese  brown  oxide 
Lime  carbonate 


Magnesia 

Phosphoric  acid 

Sulphuric  acid 

Silica  and  insoluble  silicates 


Combined  water. 


Total 


Metallic  iron 


No.  1. 

67.890 

1.160 

.980 

.120 

1.275 

.143 


15.560 
*  12.903 


100.000 


47.501 


Sulphur 

Phosphorus 


.062 


No.  2. 


71.680 

4.155 

.090 

.380 

.050 

.084 

.270 

12.650 

10.800 


100.159 

50.176 
.108 
.036 


No.  3. 


54.530 

2.120 

1.380 

.040 

1.823 

.908 

.336 

28.360 

10.900 


100.397 

38.171 
.134 
.428 


No.  4. 


68.928 

2.768 

.290 

.680 

.641 

.249 

.748 

15.240 

11.100 


100.643 

48.249 
.296 
.098 


No.  5. 


61.344 
4.236 


.750 
.208 
.795 
.041 
21.480 
11.200 


100.054 


42.941 
.016 
.347 


No.  6. 


66.200 

3.907 

.030 

,430 

.345 

.130 

.182 

16.S30 

11.730 


99.484 


46.340 
.072 
.057 


Np.  1.  Lower  limestone  ore,  Kenton  furnace,  Greenup  county. 

No.  2.  Upper  limestone  ore,  Graham  Bank,  near  WUlard,  Cfurter  county. 

No.  3.  Lower  block  ore,  Kenton  Furnace,  Greenup  county. 

No.  4.  Upper  or  main  block  ore,  Laurel  Furnace,  Greenup  county. 

No.  5.  Yellow  kidney  ore,  Buena  Vista  Furnace,  Boyd  county. 

No.  6.  Yellow  kidney  ore.  Mount  Savage  Furnace,  Carter  county. 


*AndlMB. 
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The  Hanging  Rook  iron  bears  a  repatation  for  excellence  for  general  foundry  purposes 
which  is  unsurpassed  by  any  iron  in  the  United  States.  The  iron  produced  is  mostly 
hot-blast  charcoal  iron,  but  some  of  the  furnaces  are  worked  with  sold-blast  for  the  pro- 
duction of  car  wheel  iron.  The  reputation  of  the  iron  of  this  region  is,  however,  chiefly 
founded  upon  its  excellence  for  castings  of  all  sorts.  The  iron  combines,  in  a  remarka* 
ble  degree^  great  strength,  with  fluidity  in  casting  and  non-shrinkage  on  cooling.  The 
etonecoal  iron  of  this  region  is  used  almost  entirely  for  the  manufacture  of  bar  iron  and 
nails.  The  stonecoal  iron  is  made  from  the  ores  of  this  region  mixed  with  a  considerable 
proportion  of  ore  from  other  States.  The  fuel  used  is  the  celebrated  Ashland  or  Coalton 
coal.  It  is  a  dry  burning  non-coking  coal,  which  is  used  raw  in  the  furnace,  and  is 
of  such  excellent  quality  that  no  admixture  of  coke  with  it  in  the  furnaces  is  necessary, 
as  is  the  case  with  most  of  the  other  ron-coking  furnace  coals  of  the  West.  The  char- 
coal iron  is  manufactured  exclusively  from  the  native  ores,  which  yield,  as  shown  by 
the  b«oks  at  a  number  of  the  furnaces,  for  periods  ranging  from  one  to  four  years,  an 
average  of  between  31  and  32  per  cent,  of  iron.  The  ores  of  the  region  are  known  as 
limestone,  block,  and  kidney  ores.  These  names  are  due  to  peculiarities  of  structiii*e  or 
position,  rather  than  to  any  essential  difference  in  chemical  composition.  As  a  rule, 
however,  the  limestone  ores  are  the  richest  and  most  uniform  in  quality.  The  kidney 
ores  are  next  in  value.  The  block  ores  present  greater  variations  in  quality  than  any 
other,  some  of  them  being  equal  to  the  best  of  this  region,  and  some  so  silicious  and 
lean  that  they  cannot  be  profitably  worked 

The  first  blast  furnace  erected  in  the  State  of  Ohio  was  built  on  Brush 
Creek,  in  Adams  county,  in  the  year  1811.  It  was  a  cold-blast  structure, 
and  the  machinery  for  blowing  the  cold  air  was  driven  by  water-power. 
The  product  of  the  furnace  was  about  one  ton  per  day.  The  first  furnace 
built  in  the  Hanging  Rock  region  occurred  in  the  year  1815.  It  was 
located  in  Greenup  county,  Kentucky,  and  called  the  Argillite.  This 
was  followed  by  the  erection,  on  the  Ohio  side  of  the  river,  of  the 
Vesuvius,  Hecla,  Lawrence,  Mt.  Vernon,  and  others.  These  were  all  cold- 
blast  furnaces,  and  the  cold  air,  in  some  cases,  was  blown  through  hollow 
gum  logs.  In  those  early  days  there  was  little  money  in  circulation,  and 
the  wages  of  the  workmen  were  nearly  always  paid  in  store  goods — a 
practice  that  still  obtains  at  many  of  the  charcoal  furnaces  of  the  region. 
The  products  of  the  furnaces  were  mainly  cast  into  salt-kettles,  coal- 
stoves,  and  other  kitchen  utensils.  The  first  forges  erected  were  run  by 
water-power,  and  the  iron  was  hammered,  instead  of  being  rolled  into 
merchant  bar. 

The  ores  of  the  Hocking  Valley  district  belong  to  the  same  family  as 
those  of  the  Hanging  Rock  region,  and  a  number  of  the  beds  belong  to 
the  same  geological  horizon.  They  are  known  as  limestone  ores,  block 
ores,  kidney  ores,  nodular  ores,  etc.,  and  are  either  carbonates  or  limon- 
ites,  the  limonites  being  carbonates  oxidized  by  the  action  of  the  atmos- 
phere. Beginning  with  the  horizon  of  Coal  No.  4,  and  reaching  up  to 
the  tops  of  the  highest  hills,  there  are  no  less  than  ten  to  twelve  differ- 
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ent  seams  of  ore.  The  most  highly  prized  beds,  so  far  as  the  mining  de- 
velopments  have  gone,  are  what  is  known  as  the  Iron  Point  ore,  and  the 
Hanging  Rock  ore;  the  former  lies  from  seventy-five  to  one  hundred  and 
thirty  feet  above  the  horizon  of  the  "Great  Vein''  bed  of  coal,  and  the 
latter  below  Coal  No.  5.  The  kidney  ores  used  in  the  blast  furnaces  of 
the  valley  are  limonites.  They  are  usually  quite  thin,  and  are  obtained 
by  stripping^  but  the  Iron  Point  ore,  which  ranges  from  six  inches  to 
five  feet  in  thickness,  is  boldly  followed  into  the  hill,  and  mined  in  the 
same  manner  as  the  coal  is  won.  A  limonite  on  the  outcrop,  it  becomes 
a  carbonate  under  cover.  In  the  Ironton  region,  as  also  in  Jackson  and 
Vinton  counties,  the  carbonates  usually  contain  more  silica,  sulphur,  and 
other  impurities,  than  the  limonites,  and  though  leaner  ores,  possess  a 
denser  structure.  By  reason  c^  these  imperfections,  the  furnace  men  of 
these  regions  can  not  produce  as  good  a  quality  of  foundry  iron  from  the 
carbonates  as  from  the  limonites;  but  in  the  Hocking  Valley  no  trouble 
has  so  far  been  experienced  with  the  carbonates  of  the  Iron  Point  Mine. 

The  first  furnaces  built  in  the  Hocking  Valley  region  were  the  Hock- 
ing Furnace,  erected  in  the  year  1851 ;  the  Logan  Furnace,  erected  in 
18/)3 ;  and  the  Union  Furnace,  erected  in  1855.  They  were  all  cold-blast 
charcoal  furnaces;  the  ores  used  were  the  "block  ores"  of  the  valley.  At 
that  time  it  was  the  general  opinion  of  furnace  men  that  hot-blast  pig- 
iron  was  not  adapted  for  making  bar  iron,  and  more  than  half  the  blast 
furnaces  in  the  State  were  using  the  cold-blast.  The  first  geological  sur- 
vey of  the  State,  in  1837  and  1838,  pointed  out  several  beds  of  iron  ore 
in  Athens,  Perry,  and  Hocking  counties,  and  the  early  reports  of  the  sec- 
ond geological  survey  (1869  and  1870)  also  called  attention  to  the  existence 
of  a  number  of  ore  horizons  in  these  counties;  but  it  was  not  until  the 
beginning  of  the  year  1876  that  iron  manufacturers  became  seriously  in- 
terested in  the  iron  resources  of  the  Hocking  Valley.  Since  that  time 
this  new  iron  region  of  Ohio  has  become  the  promised  land  to  iron  man- 
ufacturers, hardly  a  month  passing  that  has  not  witnessed  some  of  them 
in  the  district  viewing  the  coal,  ores,  and  limestones,  and  making  pur- 
chases of  valuable  and  extensive  mining  plants. 

The  first  stone-coal  furnace  built  in  this  region  was  erected  by  Mr. 
Samuel  Baird,  in  1875,  three  miles  north  of  the  village  of  Gore,  in  Hock- 
ing county.  The  ore,  the  coal,  and  the  limestone  were  all  in  the  same 
hill,  and  were  each  level  free.  The  ore  proved  to  be  the  equivalent  of  the 
ferriferous  limestone  ore  of  the  Hanging  Rock  region,  and  to  rival  that 
famous  iron-stone  in  richness  and  value.  Pig-iron  was  made  at  a  cost  of 
$11  and  $12  per  ton,  at  a  time  when  similar  brands  of  iron  could  not  be 
produced  in  any  other  district  of  the  State  at  less  than  $17  to  $19  per 
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ton,  and  when  more  than  one-half  of  the  blast  furnaces  of  the  Union 
were  idle,  unable  to  run  and  clear  expenses. 

Both  the  Iron  Point  and  Baird  ores  are  limonites  at  the  outcrop,  usual- 
ly of  a  reddish-brown  appearance,  but  when  followed  in  the  hill  they  be- 
come carbonates,  bluish-gray  in  color,  and  very  compact  in  character. 
Both  seams  are  very  persistent  as  a  whole,  though  liable  to  sudden 
changes  in  height,  or  to  thinning  out  altogether  over  certain  spaces 
The  Baird  ore  is  not  as  thick  as  the  Iron  Point  deposit.  The  upper  part 
of  the  Iron  Point  seam  frequently  changes  to  a  blackband  ore. 

The  Baird  Furnace  was  followed  by  the  location  of  two  furnaces  at 
Shawnee,  the  Fanny  and  the  XX,  and  one  at  Gore,  the  Thomas  Iron  Com- 
pany's. The  Shawnee  experiments  were  looked  upon  with  a  good  deal 
of  suspicion  by  the  practical  men  of  the  valley,  for  although  it  was  well 
known  that  iron  could  be  made  cheaper  than  in  any  other  region  of  the 
State,  the  ore  supply  was  believed  to  be  very  limited. 

At  the  time  the  Shawnee  furnaces  were  in  course  of  construction,  the 
coal  trade  was  very  dull,  the  mines  not  working  half  the  time.  The  ma- 
jority of  the  miners,  experienced  men  from  the  coal  and  iron  districts  of 
Scotland,  England,  and  Wales,  were,  during  their  leisure  time,  debating 
the  question  of  the  ore  supply,  and  prospecting  for  ore  on  the  mountain 
sides  as  passtime.  Among  the  •  number  there  was  an  old  miner  named 
John  Mason,  a  man  with  very  little  school  education,  and  who  knew 
nothing  of  geology  as  taught  by  the  school  men  and  expounded  in  the 
geological  reports.  With  his  pick  in  his  hand  he  was  out  on  the  hill- 
side, prospecting  every  leisure  hour  he  could  command,  and  at  length 
laid  bare  a  bed  of  ore  fully  four  feet  thick.  Mason  covered  up  his  ore 
mine,  marked  the  place  with  a  fence  rail,  and  offered  to  show  the  Fanny 
Furnace  Company  the  mine  for  $400,  or  $100  for  every  foot  of  thickness 
of  ore.  His  offer  was  refused,  and  the  statement  of  the  old  miner  was 
looked  upon  by  the  officers  of  the  company  as  visionary  and  boasting 
folly.  A  subsequent  examination  of  the  property  on  which  the  ore  bed 
was  claimed  to  exist,  however,  revealed  a  compact,  limonite  deposit  of 
ore  in  a  horizontal  layer,  four  feet  in  thickness.  The  hill  on  which  the 
ore  bed  was  found  was  named  Iron  Point. 

The  horizon  of  this  ore  bed  is,  as  I  have  said,  a  few  feet  above  Coal 
No.  7,  known  as  the  Bayley's  Run  coal  in  the  geological  reports.  This  is 
the  same  horizon  as  the  blackband  ore  of  the  Tuscarawas  Valley,  at  Port 
Washington,  and  other  points,  and  it  is  undoubtedly  the  equivalent  o 
the  blackband  of  Tuscarawas  county.  Previous  to  the  discovery  of  th  e 
Iron  Point  ore  by  John  Mason,  the  same  bed  had  already  been  opened  by 
General  Thomas  Ewing,  in  the  Lower  Sunday  Creek  Valley,  along  the 
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line  of  the  proposed  Atlantic  and  Lake  Erie  Railroad,  showing  a  thick- 
ness of  seam  at  the  outcrop  of  five  and  six  feet.  Before  these  openings. 
were  made  in  this  or^,  the  counties  of  Athens,  Perry,  and  Hocking  had 
been  reported  upon  by  Prof.  E.  B.  Andrews,  of  the  geological  survey. 

Since  the  completion  of  the  Baird  Furnace,  and  the  discovery  of  the 
Iron  Point  ore,  the  "new  iron  region  of  Ohio"  has  become  the  scene  of 
unusual  activity,  and  the  theme  of  numerous  descriptions.  Fourteen 
blast  furnaces  will  be  completed  and  in  blast  by  the  beginning  of  Janu- 
ary of  next  year.  Nine  of  the  series  are  now  in  blast,  and  a  new  one  is 
no  sooner  completed  than  another  is  projected.  Should  the  hopes  of  fur- 
itiace  men  be  realized,  of  which  there  is  no  good  reason  for  doubt,  there 
will  be  at  least  fifty  furnaces  in  operation  in  this  district  before  the  close 
of  the  present  century. 

The  State  geological  survey  has  been  also  resumed  in  this  district, 
owing  to  the  importance  the  district  has  assumed,  and  a  great  deal  of 
new  and  valuable  information  has  been  brought  to  light  since  the  publi- 
cation of  the  reports  of  progress  in  1870.  The  following  sections,  compiled 
from  material  gathered  by  the  geological  survey,  throw  valuable  light  on 
the  structure  and  resources  of  the  Hocking  Valley  region : 
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LIMESTONES, 


The  beds  of  limefltone  and  iron  ore  associated  with  the  coal  seams  of 
the  State  are  numerous  and  valuable.  In  the  Lower  Coal  Measures  at 
least  a  dozen  different  seams  of  limestone  are  known.  Some  of  them, 
like  the  coals,  are  local  deposits,  and  others  are  of  very  extended  depos- 
iture.  The  Maxwell  Limestone,. the  lowest  of  the  series,  is  supposed  to 
be  located  on  the  base  of  the  Coal  Measures.  It  is  not  a  continuous  bed, 
and  is  mainly  found  in  the  south-western  part  of  the  coal-field.  Coals 
No.  3  and  No.  4  are  nearly  always  covered  with  limestone  beds  ranging 
in  thickness  from  one  to  fourteen  feet,  the  limestones  in  turn  capped 
with  bands  of  iron  ore  from  a  few  inches  to  two  feet  thick.  The  lime- 
stones are  more  persistent  than  the  seams  of  coal  with  which  they  are 
associated,  and  serve  as  guides  to  mark  the  horizon  of  Coals  Nos.  3  and  4, 
when  these  seams  are  wanting.  There  is  sometimes  a  seam  of  limestone 
a  few  feet  below  Coal  No.  3 ;  also,  a  seam  ten  to  thirty  feet  above  the  lime- 
stone which  caps  Coal  No.  4.  This  upper  seam,  in  Coshocton  county,  lies 
in  three  benches,  and  aggregates  six  feet  in  thickness.  It  is  black  and 
noble-looking,  resembling  black  marble,  and  has  been  quarried  and 
shipped  to  market  under  the  impression  that  it  was  black  marble. 
Neither  of  these  limestones  are  as  persistent  as  the  ferriferous  beds  which 
form  the  cover  of  Coals  No.  3  and  No.  4. 

At  Washington ville  and  Leetonia  Coals  Nos.  3  and  4  rest  on  beds  of 
limestone,  and  at  Salineville  the  two  coals  in  course  of  development,  Nos. 
6  and  7,  also  have  limestone  beds  below  them,  though  that  below  No.  6 
frequently  changes  to  sandstone.  In  the  Hocking  Valley  region  there  is 
sometimes  a  thin  bed  of  limestone  below  Coal  No.  6  (the  Great  Vein), 
occasionally  another  thin  seam  below  Coal  No.  6a,  and  a  persistent  seam 
below  Coal  No.  7.  In  the  barren  measures  there  are  two  well-known 
limestones,  known  in  the  Geological  Reports  as  the  Cambridge  and  Ames 
Limestones.  As  we  approach  the  Pittsburgh  coal  in  ascending  order, 
other  series  of  limestones  are  occasionally  met.  In  the  Bellaire  region 
the  strata  between  the  different  seams  of  coal,  above  the  Pittsburgh  bed, 
are  often  one  mass  of  limestone  from  top  to  bottom. 

In  my  last  annual  report  I  pointed  out  the  true  horizon  of  the  ferrifer- 
ous limestone  of  Southern  Ohio,  showing  that  it  underlies  Coal  No.  5 
instead  of  overlying  Coal  No.  6,  as  given  in  the  Geological  Reports  of  the 
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Btate.  None  of  the  members  of  the  Geological  Corps  were  disposed  to 
credit  the  facts  in  this  regard,  but  a  recent  re-survey  of  the  souther4 
portion  of  the  Ohio  coal-field  has  settled  the  question.  The  ferriferou^ 
limestone  of  Ohio  and  the  ferriferous  limestone  of  Pennsylvania  are,  it 
my  judgment,  equivalent  strata.  The  Pennsylvania  geologists  locate 
the  ferriferous  limestone  of  that  State  above  Coal  No.  3,  but  they  also 
locate  Coal  No.  1  below  the  conglomerate  rock,  and  regard  this  seam  as  a 
sub-carboniferous  coal.  While  it  uilderlies  the  horizon  of  the  congloim. 
erate,  it  is,  notwithstanding,  a  true  coal,  having  been  deposited  in  troughf 
or  basins  scooped  out  of  the  conglomerate  rock  and  the  upper  surface  of 
the  Waverly  Sandstone.  So  long  as  the  Ohio  geologists  placed  the  Ohi^ 
ferriferous  limestone  above  the  horizon  of  Coal  No.  6,  and  the  Pennsyk 
vania  geologists  regarded  the  Sharon  coal  as  a  sub-carboniferous  seam^  ;  'i 
it  was  simply  impossible  to  reconcile  the  theory  that  the  ferriferoni 
limestone  of  Ohio  and  Pennsylvania  were  equivalent  beds;  but  when  il 
is  settled  that  the  true  place  of  the  Ohio  ferriferous  limestone  lies  betweei 
Coals  Nos.  4  and  5,  and  the  Sharon  coal  is  No.  1  of  the  Pennsylvania 
series,  there  can  be  no  difference  of  opinion  on  this  question.  ' 


*  . 


MINING  SCHOOL. 


One  of  the  most  important  acts  of  the  General  Assembly  of  last  winter 
was  the  enactment  of  the  law  making  provision  for  a  mining  department 
in  the  State  Agricultural  and  Mechanical  College.  Mining  and  agricul- 
ture are  the  two  great  industries  of  modern  civilization.  The  mistakes 
of  agriculture  in  impoverishing  the  soil  can  easily  be  remedied,  while 
the  mistakes  of  mining,  resulting  in  the  loss  or  waste  of  our  mineral 
treasures,  can  never  be  recalled.  There  can  be  no  renewal,  no  reproduc- 
tion there,  for,  as  an  English  mining  writer  puts  it,  "  We  are  drawings 
more  and  more,  upon  a  capital  which  yields  no  annual  interest,  but  once 
turned  to  light,  and  heat,  and  force,  is  gone  forever  into  space."  The 
Legislature  would  do  well  to  follow  up  its  action  of  last  winter  in  pro- 
viding for  the  creation  and  maintenance  of  a  State  School  of  Mines,  to 
be  located  in  the  heart  of  one  of  the  principal  mining  districts,  for  ex- 
ample, at  Youngstown,  in  the  Mahoning  Valley,  or  some  point  in  the 
Hocking  Valley,  or  at  Ironton,  on  the  Ohio  River.  More  money  is  lost^ 
and  mineral  treasure  wasted  in  this  State  each  year  by  bad  practice  than 
would  suffice  to  erect  and  equip  a  first-class  mining  school. 

It  is  not  easy  to  overestimate  the  fulvantages  which  would  result  to  the 
State  from  the  establishment  of  a  State  School  of  Mines,  located  in  the 
the  heart  of  one  of  the  important  mining  and  iron  manufaeturing  re- 
gions. Our  miners  of  coal,  and  manufacturers  of  iron  are  among  the 
most  practical  and  energetic  of  their  class  in  the  world,  but  in  nine  cases 
out  of  ten  they  are  practical  men  only,  without  scientific  training.  One 
of  the  best  practical  miners  and  iron  manufacturers  in  the  State,  having 
worked  his  way  from  the  puddler's  forge  to  his  present  position,  on  my 
introducing  two  young  students  of  mining  engineering,  from  the  State 
Agricultural  and  Mechanical  College,  who  were  about  to  commence  wo^k 
in  the  mines  with  the  object  of  acquiring  a  practical  knowledge  of  the 
business,  remarked  that  if  he  had  possessed  a  practical  knowledge  of 
chemistry  in  his  younger  years,  it  would  have  been  worth  a  million  dol- 
lars to  him.  And  this  is  the  life  experience  of  the  great  majority  of 
operators  of  mines  and  iron  works.  Such  men,  in  calling  to  their  assist- 
ance the  schoolmen,  that  is,  the  graduates  of  academies  of  science,  leiirned 
in  the  theory  of  mining  and  the  manufacture  of  iron,  but  practically 
unacquainted  with  a  single  problem  of  the  mine,  the  blast-furnace,  and 
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the  forge,  have  too  frequently  been  imposed  u]:^on,  and  have  come  to  look 
with  contempt  upon  mere  theorists.  Theory  and  practice,  to  be  of  any 
avail,  must  be  acquired  by  one  person — blended  together.  We  must  take 
the  practical  man  and  make  him  a  practical-scientific  man,  to  obtain  the 
best  results. 

The  nations  of  Europe  long  ago  learned  the  natural  advantage  of  pro- 
viding scientific  mining  education.  Even  during  the  disturbed  and  up- 
turned period  of  the  French  revolution,  the  attention  of  the  government 
of  France  was  earnestly  directed  to  mining  education,  and  the  Council 
of  Mines,  organized  at  that  time  on  the  recommendation  of  Founeroy, 
produced  such  valuable  results  that  every  government  of  France,  whether 
despotic,  limited  monarchy,  or  republican,  has  since  given  attention  to 
this  subject.  In  the  mining  schools  of  France  the  students  are  taught 
at  the  expense  of  the  government,  the  only  conditions  of  admittance  being 
that  the  pupils  must  be  between  the  ages  of  fifteen  and  twenty-five  years. 
The  subjects  taught  are  geology,  mineralogy,  the  assaying  of  minerals, 
mathematics,  mechanics,  engineering,  ^tc.  In  addition  to  the  higher 
diining  aoademies,  schools  for  master  miners  are  established  in  every 
mining  region,  and  all  mine  superintendents  or  bosses  are  required  to 
graduate  at  these  schools,  and  receive  a  certificate  of  competency  previous 
to  assuming  charge  of  mines.  None  but  practical  miners  can  be  admit- 
ted to  the  schools  for  master  miners.  Mine  book-keeping,  mine  survey- 
ing, geology,  mineralogy,  and  chemistry  are  the  subjects  taught. 

Germany  has,  for  centuries,  'stood  in  the  first  rank  among  the  nations 
of  the  earth  by  reason  of  the  excellence  of  her  mining  schools.  The  Frie- 
burg  School  of  Mines  Institute,  situate  in  the  heart  of  the  lead  and  silver 
mines  of  Saxony;  the  Claudstel  School  of  Mines,  located  in  the  Hartz 
mountains,  and  the  Royal  School  of  Mines,  of  Berlin,  have  trained  some 
of  the  ablest  mining  engineers  of  the  world,  and  have  earned  for  Ger- 
many the  title  of  the  School  of  the  World  in  the  art  of  mining.  As  in 
France,  schools  for  master  miners  are  established  in  every  mining  dis- 
trict, and  all  mine  bosses  must  be  graduates  of  such  schools. to  fit  them- 
selves for  these  responsible  situations. 

Scientific  mining  education  in  Great  Britain  was,  until  the  middle  of 
the  present  century,  almost  wholly  neglected,  receiving  no  encouragement 
from  government,  and  very  little  from  individuals.  As  a  result,  the 
French  and  German  mining  engineers  were  far  in  advance  of  those  of 
Britain,  and  with  the  exception  of  the  discovery  of  the  safety-lamp,  by 
Davy,  all  the  important  discoveries  in  mining  engineering  science,  before 
the  beginning  of  the  latter  half  of  the  nineteenth  century,  came  from 
the  continent  of  Europe.    The  following  extract,  taken  from  the  report 
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of  the  South  Shields  committee,  appointed  in  the  year  1842,  to  investi- 
gate the  causes  of  accidents  in  coal  mines,  shows  the  status  of  the  scien- 
tific attainments  of  the  officers  of  British  mines  at  that  time : 

The  professions,  the  arts,  the  mannfactares,  and  every  interest  of  Britain^  possess 
the  great  advantage  of  science  in  daily  and  intimate  connection  ^ith  all  their  branches 
and  details,  except  those  paramount  to  her  prosperity,  the  mining  interest  which  seem^i 
almost- beyond  the  reach  of  her  investigations,  placed  in  the  hands  of  tuose  -whose  early 
years,  spent  in  t.:e  darkness  of  the  mine,  afford  small  opportunity  of  acquiring  her  enlight- 
ening and  advancing  principles.  Consequently,  the  system  of  minins^  in  this  country 
opens  np  a  vast  field,  Laturally  and  individually,  for  the  beneficent  application  of  sci- 
ence, and  requires  only  to  bo  brought  into  familiar  intercourse  with  her  to  elicit  the  most 
valuable  results. 

The  committee  are  deeply  impressed  with  the  great  advantages  derivable  both  to  hu- 
manity and  the  mineral  wealth  of  the  kingdom,  for  the  bringing  to  bear  the  lights  of 
science  upon  this  subject  yet  so  imperfectly  developed.  This  may  be  stated  without 
derogation  to  the  great,  practical  talent  of  the  men  that  are  the  present  guides  and  di- 
rectors of  the  mines,  several  of  whom,  it  is  gratifying  to  know,  are  convinced  of  the 
necessity  of  the  introduction  among  their  officers  of  a  more  liberal  system  of  scientific 
education.  Turning  a  stream  of  science  into  the  British  mines,  the  committee  are  aware, 
also  militates  against  the  prejudices  of  some  other  practical  miners,  who  conceive  it 
might  prove  injurious  by  destroying  a  class  of  most  meritorious  men,  whose  experience, 
from  almost  infancy,  is  indispensable  to  their  advantageous  working,  a*  d  for  whom 
the  substitution  o:  even  scientific  and  learned  theorists,  they  conceive  would  be  a  very 
unbenefici  J  compensation.  The  object  is  not  to  deprive  the  mines  of  sncn  experience, 
but  to  add  to  experience  knowledge ;  to  sustain  or  correct  it  by  the  enlightened  princi- 
ples of  science. 

The  occasional  visits  that  science  has  already  paid  to  the  mines  have  been  productive 
of  the  most  striking  effects.  M.  Jars,  the  French  academician,  as  early  as  1768,  after  a 
few  visits  to  the  mines,  in  a  memoir  read  to  the  Royal  Academy  of  Pans,  laid  down  the 
principles  for  their  correct  ventilation  that  are  at  this  day  the  great  guides  of  British 
miners.  Sir  Humphrey  Davy,  by  one  examination  of  a  single  mine,  was  led  into  a  course 
of  experiments  that  terminated  in  the  safety  lamp,  and  Prof.  Bischof,  of  Bon,  by  his 
minute  analysis  of  the  inflammable  gases  of  the  German  mines,  has  been  able  to  detect  in 
them  a  considerable  quantity  of  bicarbnretted  hydrogen  (olifant  gas),  which,  from  its 
explosibility  at  a  low  temperature,  is  of  vast  practical  importance  in  the  employment  of 
safety  lamps.  How  little  the  mines  have  the  benefit  of  such  knowledge  at  the  present 
time,  with  thA  exception  of  a  very  few  honorable  instances  among  their  directors,  any 
one  acquainted  with  their  praoHcal  working  must  at  once  admit. 

Id  their  daily  application  of  the  great  modern-discovered  power  with  the  most  gi- 
gantic engines  of  Britain,  they  are  ignorant  of  steam,  mechanics  and  mathematics;  op- 
posed, and  sometimes  defeated,  by  the  pressure  of  water,  they  know  nothing  of  hydros- 
tatics or  hydraulics;  their  profession  consisting  of  the  extraction  of  minerals,  they  aro 
unacquainted  with  mineralogy,  metallurgy,  or  geology ;  existing  by  the  correct  oi>eration 
of  currents  of  air,  they  scarce  have  heard  of  pneumatics ;  and  standing  within  the 
range  of  a  vast  laboratory  of  nature,  whose  operations  are  daily  producing  death,  they 
still  continue  ignorant  of  chemistry. 

The  South  Shield's  committee  earnestly  recommended  that  the  higher 
officers  of  mines  should  be  required  to  possess  a  sufficient  knowledge  of 
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mathematics  and  practical  surveying,  mechanics,  hydrostatics  and  hy- 
draulics, pneumatics,  chemistry,  mineralogy,  metallurgy  and  geology ; 
and  also  recommended  the  supervision  of  mines  by  Parliament,  and  a 
well  organized  system  of  government  inspection  for  the  proper  security 
of  the  lives  and  health  of  miners.  In  1850  a  law  was  enacted  providing 
for  government  inspection  of  mines,  and  for  the  appointment  of  compe- 
tent practical  mining  engineers  as  mine  inspectors ;  and  in  the  year 
1862  a  society,  called  the  North  of  England  Institute  of  Mining  Engi- 
neers, composed  of  the  best  talent  in  the  United  Kingdom,  was  organized 
for  the  purpose  of  meeting  at  stated  intervals,  and  reading  papers  on  the 
working  and  ventilation  of  mines.  The  annual  reports  of  the  mine  in- 
spectors, and  of  the  North  of  England  Institute  of  Mining  Engineers, 
are  among  the  most  valuable  contributions  to  mining  literature  in  the 
English  language.  In  the  Royal  School  of  Mines  provision  has  been 
made,  within  the  past  few  years,  for  the  education  of  master  miners,  upon 
reasonable  terms,  the  course  of  instruction  extending  over  three  years. 
The  mode  of  instruction  is  by  systematic  courses  of  lectures,  by  written 
or  oral  examinations,  by  practical  teaching  in  the  laboratory  and  draw- 
ing-office, and  by  field  practice.  During  the  first  two  years,  the  subjects 
taught  embrace  inorganic  chemistry,  mechanical  drawing,  physics,  ap- 
plied mechanics,  and  mineralogy.  In  the  third  year,  mining,  essaying, 
and  geology  are  taught  in  the  mining  department;  metallurgy  and 
laboratory  practice  in  the  metallurgical  department;  and  natural  his- 
tory, with  laboratory  practice ;  geology  and  pal«ntology  in  the  geologi- 
cal department.  In  the  third  year  the  students  are  allowed  to  select 
such  subjects  of  study  as  bear  directly  upon  their  particular  profession. 
A  course  of  lectures  is  also  delivered,  annually,  at  a  nominal  admission 
fee,  to  working-men.  These  lectures,  which  were  commenced  in  the  year 
1851,  created  such  an  interest,  and  the  attendance  upon  them  was  so 
large,  that  in  the  following  year  the  officers  of  the  School  of  Mines  volun- 
tarily increased  their  labors  in  this  field,  thus  providing  the  working- 
men  with  an  average  of  twenty-four,  instead  of  six,  lectures  each  year. 

In  the  year  1856  the  Bristol  School  of  Mines  was  established,  and  has 
taken  high  rank  as  one  of  the  best  mining  engineering  schools  in  Europe. 
The  subjects  taught  are  of  a  practical  scientific  character,  a  full  course  of 
instruction  extending  over  a  period  of  two  years,  though  students  are 
admitted  who  desire  to  complete  their  studies  in  one  year.  The  labora- 
tory of  this  school  is  open  one  day  in  each  week  to  all  students,  whether 
they  belong  to  the  school  or  not,  who  desire  to  study  practical  chemistry, 
assaying,  and  analysis.  In  this  school  there  is  also  a  school  of  applied 
ficience  for  boys,  which  affords  a  suitable  preparation  for  the  laboratory. 
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There  are  also  numerous  schools  for  master  miners,  most  of  which  are 
located  in  the  heart  of  the  mining  regions  of  the  United  Kingdom. 
These  schools  were  in  many  cases  founded  by  mine  owners.  Since  the 
passage  of  the  mines  inspection  act  of  1872,  which  requires  all  under- 
ground managers  to  appear  before  a  board  of  examiners,  pass  a  satisfac- 
tory examination,  and  receive  a  certificate  of  competency,  the  schools  for 
master  miners  have  rapidly  increased  in  number,  such  schools  being  now 
found  in  almost  every  mining  village.  Twenty  five  years  ago  not  more 
than  thirty  per  cent,  of  the  mine  bosses  of  England  and  Wales  could 
write  their  own  names.  Now  all  is  changed.  All  mine  bosses  can  not 
only  read  and  write,  but  before  assuming  charge  of  mines  are  examined 
on  questions  of  mine  book-keeping,  mine  surveying,  and  on  questions  of 
chemistry  and  physics.  All  applicants  appearing  before  the  board  are 
very  rigidly  examined,  and  certificates  are  withheld  in  all  cases  where 
the  applicants  fail  to  show  an  approved  knowledge  of  the  mechanics  of 
mine  ventilation  and  the  various  modes  of  winning  coal,  and  also  a 
knowledge  of  hydrostatics,  hydraulics,  pneumatics,  etc.,  so  far  as  these 
sciences  affect  the  ventilation  of  mines  and  the  security  of  the  health 
and  safety  of  the  miners. 

A  number  of  the  more  intelligent  colliery  managers  of  Great  Britain 
have  recently  proposed  the  establishment  of  a  National  Society  of  Col- 
liery Managers,  for  the  purpose  oif  increasing  the  status  of  the  profession, 
and  providing  for  the  siok  and  infirm,  and  for  the  families  of  deceased 
members.  The  nature  and  objects  of  such  an  association  are  set  forth  in 
the  following  propositions : 

^  1.  The  erection  and  sapport  of  some  college  or  colleges  at  which  students  might  be 
especially  trained  for  the  profession,  and  into  which  the  members'  sons  might  be  admit- 
ted free  or  at  a  nominal  charge. 

2.  The  matnal  improyement  and  assistance  of  each  other  in  the  knowledge  required 
for  overcoming  the  ever  increasing  difficulties  of  mining,  by  the  distribution  of  books  and 
papers  on  mining;  by  each  member  contributing  in  the  form  of  papers  their  opinions 
and  experience  on,  and  in  connection  with,  difficult  questions;  by  the  members  impart- 
ing to  each  other  the  methods  and  appliances  in  vogue  in  their  respective  districts;  by 
having  a  branch  society  formed  in  each  district  through  which  its  members  might  meet 
and  converse  on  the  state  of  trade,  and  generally  to  assist  each  other;  and  by  having  all 
these  branches  amalgamated  in  one  grand  national  federation,  so  that  the  opinions  o^ 
the  whole  of  the  colliery  managers  in  the  kingdom  might  be  had  on  any  question  with- 
out much  trouble. 

3.  The  advancement  of  the  position  of  the  profession  in  all  worthy  directions. 

4.  The  protection  of  the  positions  and  characters  of  the  members  against  injostioei 
by  causing  proceedings  against  any  member  to  be  watched  on  his  behalf,  and  to  ntrriiil 
him  in  vindicating  his  character,  if  possible,  when  he  would  otherwise  be  unable  to  do 
so  for  want  of  funds.  ^ 
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5.  Their  relief  in  case  of  accident  or  sickness,  and  the  relief  and  support  of  their 
widows  and  orphans  in  case  of  their  being  unproyided  for  ^t  death. 

These  objects  lay  open  a  wide  field  for  the  operations  of  a  society,  and  their  achieve- 
ment might  well  engage  the  attention  of  every  colliery  manager  and  well-wisher  of  the 
profession.  While  the  society  would  be  of  great  advantage  to  managers,  it  would 
be  so  to  coa}  owuers  as  well,  as  by  this  imparting  of  knowledge  one  to  another,  knowl- 
edge would  gradually  become  more  equally  diffused.  Not  that  it  would  be  taken  from 
one  member  and  given  to  another,  until  all  were  alike  in  knowledge  and  ignorance,  btit 
the  very  effort  of  one  imparting  knowledge  to  another  would  enable  him  to  see  in  a 
clearer  light  himself,  and  give  him  an  opportunity  of  feeling  his  own  shortcomings  and 
ignorance.  We  would  not  have  a  few  clever  managers,  and  a  great  number  of  dull  ones, 
but  we  would  soon  have  a  large  number  of  clever  ones,  and  a  few  cleverer  still.  The 
former  would  receive  the  ideas  and  methods  of  thinking  out  questions  of  the  latter,  and 
if  they  remained  dull  long  it  would  be  pretty  much  their  own  fault. 

The  mines  of  Ohio,  which  are  free  from  the  terrible  scourge  of  fire- 
damp, are  not  as  immediately  dangerous  to  human  life  as  British  mines; 
but  the  necessity  of  educated  and  certificated  mine  bosses  in  this  State, 
as,  indeed,  in  every  State  of  the  Union,  is  none  the  less  urgent  in  conse- 
quence. The  State,  the  mine  owner,  and  the  miner,  would  each  be  ben- 
efited by  increased  intelligence  on  the  part  of  the  responsible  managers 
of  mines — the  State,  in  the  greater  acreage  of  coal  recovered ;  the  mine 
owner,  in  the  reduced  cost  of  extracting  the  coal ;  and  the  miner,  in  the 
improved  safety  and  s&lubrity  of  his  working  place.  So  far  as  the  devel- 
opments of  our  mines  have  progressed,  a  ton  of  coal  has  been  lost  to  pos- 
terity for  every  ton  recovered. 

The  mine  owner  is  also  a  loser;  though,  as  coal  property  is  abundant 
and  cheap  in  most  of  the  mining  regions,  he  does  not  care,  so  long  as 
the  immediate  cost  of  recovering  the  coal  is  not  increased.  But  when 
bad  practice  prevails  in  mining,  resulting  in  the  useless  waste  of  coal, 
the  cost  of  mining  is  surely,  directly  as  well  as  indirectly,  increased. 
And  this  is  equally  true,  where  defective  ventilation  prevails;  for,  where 
the  miner  has  not  pure  air,  he  cannot  do  the  same  amount  of  work,  and 
when  he  becomes  worked  down,  he  is  ready  for  a  strike,  and  cannot  be 
reasoned  out  of  the  necessity  for  one. 

Pennsylvania  has  made  the  first  movement  looking  to  increased  intel- 
'ligence  among  practical  miners,  in  the  provisions  of  the  mining  law  in 
regard  to  the  qualifications  of  the  mine  inspectors.  The  following  ques- 
tions were  prepared  by  the  board  of  examiners,  for  the  examination  of 
applicants  who  desired  the  appointment  of  Inspector  of  Mines  of  the 
bituminous  regions  of  Pennsylvania,  under  the  act  of  April  18,  1877. 
Forty  applicants,  consisting  of  working  miners,  and  mine  bosses,  were 
examined,  sixteen  of  whom  passed  the  board,  the  highest  standing 
ninety-seven,  and  the  lowest  sixty-eight : 
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Wbat  is  yonr  ago  t 

Arc  you  a  citizen  of  the  nuitcd  States?  ' 

What  is  yonr  present  occnpation  ;  and  Low  long  have  you  heen  thus  engaged  ? 

Have  yon  had  live  years'  experience  in  the  woi kings  of  the  bituminous  coal  mines  of 
Pennsylvania  f  ^ 

State  particnl.Mrly  what  opportunities  you  have  had  for  obtaining  a  practical  knowl- 
edge of  the  workings  of  mines  f 

Have  you  had  any  experience  in  mines  where  fire-damp,  or  any  uoxious  gases  have 
been  evolved  to  any  great  extent  ? 

How  would  you  lay  out  a  mine  to  conform  with  the  i)rovision8  of  the  **  ventilation 
act?" 

What  are  the  most  frequent  causes  of  accidents  in  coal  mines? 

Where  should  the  largest  pillars  be  left,  in  swamps,  or  on  summits  ? 

In  the  use  of  j)owdcr,  where  there  is  fire-damp,  what  plan  do  you  consider  the  safest? 

What  eilVct,  if  any,  does  gob,  heaped  against  the  side  of  a  pillar,  have  on  its  strength? 

Which  requires  the  largi'.st  pillars,  thick  or  thin  scams  of  coal — all  other  conditions 
being  the  same? 

How  Avould  you  test  the  safety  of  the  roof  in  entries  and  rooms? 

What  kind  of  wood,  in  practical  mining,  do  you  consider  the  best  for  pit  posts? 

Name  the  dilferent  gases  found  in  coal  mines. 

What  is  the  composition  and  relative  weight  of  carbonic  acid  gas  (black-damp),  as 
foand  in  coal  mines;  and  how  can  its  presence  be  detected  ? 

W^hat  percentage  of  carbonic  acid  gas,  in  the  air  of  a  mine,  will  extinguish  the  flame 
of  a  lamp;  and  what  percentage  is  dangerous  in  ].i^■  i 

Mention  some  of  the  causes  which  prn<li  r.-,  carbonic  acid  gas  in  mines. 

What  is  the  composition  and  relative  weight  of  carbureted  hydrogen  gas  (Ore-damp), 
as  found  in  coal  mines ;  and  huw  can  is  prcsonce  bo  detected  ? 

How  is  this  gas  produced,  and  where  is  ii  lu5'.;.<l  in  mines? 

What  is  the  appearance  of  the  flame  of  the  lamp  or  candle,  when  the  mixture  of  this 
gas  and  air  is  near  the  explosive  point? 

Will  this  gas  explode,  unmixed  with  air? 

After  explosion,  is  this  gas  dangerous  to  life;  and  is  it  heavier  or  lighter  than  air? 
What  h*  it  called,  after  explosion  ? 

What  arc  the  component  partes  of  atmospheric  air,  and  the  proportions? 

What  is  the  weight,  or  pressure,  of  the  atmosphere  at  the  earth's  surface,  nearly? 

What  safety-lamps  do  you  consider  the  best  ? 

Give  a  general  description  of  each  of  these  lamps,  and  how  nsed. 

How  many  holes,  to  the  square  inch,  iu  the  gauze  surrounding  a  lamp,  is  considered 
eafe? 

What  is  the  reason  that  the  gas,  when  ignited  in  the  lamp,  does  not  pass  through  the 
gauze,  and  ignite  the  gas  outside  the  lamp  ? 

If  the  gauze  is  red  hot,  will  it  ignite  the  gas  outside  the  lamp  f 

What  velocity  of  air-current  will  drive  the  flame  through  the  gausef  * 

If  you  were  examining  a  mine,  and  the  gas  in  yonr  Mfety4fUDip  thoold  1^ 
would  be  your  method  of  procedure  ? 

Mention  the  diflerent  modes  in  use  for  the  ventihition  of  mtm^ 

Can  natural  ventilation  be  relied  upon,  at  all  times  t    If 
why? 

11  MI 
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Name  some  of  the  beet  modee  of  artificial  Tentilation. 

Explain  the  principles  of  fhmace  yentllatlon. 

Does  the  capacity  of  a  famace  depend  upon  the  depth  of  the  shaft,  to  seoore  the  same 
ventilation  t 

Where  would  you  locate  a  furnace,  to  be  the  most  effective  f 

Where  would  you  locate  the  upcast — in  low,  or  elevated  positions  t 

What  advantage,  if  any,  is  there  in  building  a  chimney  on  the  surface,  at  the  upcast 
shaft  t 

What  is  the  best  form  of  shaft,  or  chimuey,  for  ventilating  purposes  t 

Can  yon,  with  miftity,  use  a  furnace  to  ventilate  mines,  where  explosive  gases  are 
generated  t    If  so,  describe  the  kind  yon  would  use. 

How  would  you  kindle  a  furnace,  situated  at  the  highest  opening,  when  the  exterior 
air  is  at  the  temperature  of  9(F,  and  that  of  the  mine  at  50^,  and  tlie  current  moving  in 
the  direction  of  the  lowest  opening,  to  ptevent  filling  the  mine  with  smoke  t 

How  does  the  steam-jet  compare  with  the  furnace,  as  a  means  of  ventilation ;  and 
how  should  it  be  applied  t 

Describe  the  different  modes  of  using  the  fan  in  ventilating  mines.  Which  mode 
would  you  prefer ;  and  why  t 

If  you  wish  to  double  the  velocity  of  the  air-current  in  the  mine,  in  what  proportio  i 
would  yon  increase  the  capacity  of  the  furnace,  fan,  or  other  motive  power  t 

If  you  consider  it  of  i  ny  advantage  to  split  the  air-current  in  mines,  state  your  rea- 
sons, and  the  method  of  doing  the  same. 

What  will  be  the  volume«of  air,  per  minute,  passing  through  an  opening  six  feet  nine 
inches  by  five  feet,  when  the  anemometer  shows  a  velocity  of  105  feet  per  minute  f 

What  instruments  should  an  inspector  have,  to  enable  him  to  discharge  his  duties 
under  act;  and  what  is  the  particular  use  of  each  instrument t 

How  does  a  barometer  indicate  danger  in  a  mineT 

What  means  may  be  employed  to  ascertain  the  velocity  of  air-currents  in  mines,  other 
than  by  the  anemometer  t 

What  is  the  cubical  contents  of  a  circular  shaft,  whose  diameter  is  six  feet,  and  height 
sixty  feet  t 

Give  a  description  of  an  approved  safely-catch,  and  its  acticn. 

What  test  would  you  give  to  wire  ropes,  and  chain  cables,  used  in  shafts  and  slopes  f 

In  a  mine  having  two  divisions;  from  the  down-cast  to  the  upcast,  one  division  being 
3,000  yards  long,  on  which  is  placed  a  regulator,  three  feet  high  and  four  feet  wide, 
what  should  be  the  width  of  a  regulator,  of  the  same  height,  placed  on  the  other  divisioDy 
which  is  4,000  yards  long,  so  that  the  same  quantity  of  air  may  pass  through  both  open- 
ings, other  conditions  being  the  same  in  both  divisions?  What  the  dimensions  of  a 
square  regulator,  on  the  latter  division,  to  allow  the  same  quantity  of  air  to  passt 


MINERS'  BENEFIT  FUNDS. 


I  have  in  former  reports  recommended,  and  again  take  occasion  to 
point  out,  the  necessity  and  advantages  of  establishing  benefit  funds  at  . 
the  mines  for  the  purpose  of  aiding  the  crippled  and  the  infirm,  the 
widow  and  the  orphan.  This  is  a  movement  in  which  the  operator*  of 
the  mines  could  lead,  and  such  action  would  beget  confidence,  as  well  as 
be  the  means  of  doing  a  vast  amount  of  good.  A  miner  brought  up  to 
work  in  the  mines  from  boyhood  is,  in  nine  cases  out  of  ten,  unfitted 
afterwards  for  any  other  occupation,  and  hence  the  common  expression, 
"  once  a  miner,  always  a  miner."  A  few  cents  per  month,  set  aside  as  a 
benefit  fund  on  the  part  of  employes  and  employers  alike,  would  feed  and 
clothe  the  widow  and  fatherless  children,  whose  mainstay  of  support  has 
been  killed  in  the  mines,  until  they  are  able  to  provide  for  themselves, 
and  support  the  family  of  him  whose  bones  have  been  crushed  or  broken 
by  accident  until  he  becomes  strong  enough  again  to  renew  his  daily 
labor  in  the  pit. 

The  Philadelphia  and  Reading  Coal  and  Iron  Company,  of  Pennsyl- 
vania, has,  since  the  occurrence  of  the  Avondale  catastrophe,  had  such  a 
fund  at  the  mines.  The  following  proposition  has  been  made  to  the  em- 
ployes of  this  company  during  the  present  year : 

To  ihe  Miners  and  Ldbcrera  of  the  Philadelphia  and  Beading  Coal  and  Iron  Company : 

The  Philadelphia  and  Reading  Coal  and  Iron  Company  wiU  give  twenty  thousand  dol-. 
lard  (|20,00€)  as  an  endowment  of  a  beneficial  fond  for  insurance  against  accidents  and 
death  of  snch  of  their  miners  and  laborers  as  may  desire  to  accept  its  benefits,  by  com- 
plying with  the  following  provisions: 

First.    Miners  and  inside  laborers  to  pay  to  the  fhnd  thirty  cents  per  month. 

Second,    Ontside  laborers  to  pay  twenty  cents  per  month. 

Third,  Boys  and  old  men  to  pay  either  five  or  ten  cents  per  month,  as  may  be  deter- 
mined by  the  proper  district  superintendents. 

AU  payments  to  be  made  monthly  by  deductions  from  the  pay-roll ;  but  no  payments 
to  be  made  in  any  month  in  which  the  person  paying  does  not  work,  and  in  cases  where 
not  more  than  one  week's  time  is  made  in  any  month,  the  payments  for  said  month  to  be 
reduced  one- half. 

In  case  of  any  accidental  injury  sustained  by  a  contributor,  when  actually  engaged  in 
the  employment  of  the  company,  which  incapacitates  him  from  work,  the  party  iijiiyed 
flhall  receive,  during  the  period  of  such  incapacity,  the  following  sums: 

Those  who  have  paid  thirty  cents,  or  twenty  cents  per  month,  shall 
lars  per  week. 

Those  who  have  paid  ten  cents  per  month  shall  receive  two  doUaa 

Thoae  who  have  paid  five  cents  per  month  shall  veoeiTe  one  do!} 
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Provided  that  no  payment  sball  be  made  for  a  longer  period  than  six  months,  and  that 
the  certificate  of  a  reputable  physician  that  the  disability  is  the  result  of  an  accidental 
injury,  such  as  above  described,  shall  be  furnished  at  the  cud  of  each  month. 

In  case  of  death  diiectly  resulting  from  any  such  accidental  injury,  the  following  sums 
will  be  paid : 

On  account  of  those  who  have  contributed  thirty  or  twenty  cents  per  month,  thirty 
dollars  in  caah,  and  seven  dollars  per  week  for  one  year;  for  those  who  have  contributed 
ton  cents  per  month,  the  sum  of  thirty  dollars  in  cash,  and  two  dollars  aud  eighty  cents 
per  week  for  one  year ;  and  for  those  wlio  have  contributed  five  cents  per  mouth,  the  sum 
of  thirty  dollars  in  cash,  and  oue  dollar  and  forty  cents  per  week  for  one  year. 

T  e  said  payments  of  thirty  dollars  to  be  made  within  one  month  after  the  death,  and 

the  weekly  allowances  to  be  paid  monthly  during  the  year,  an  .  in  all  cases  a  certificate 

Df  the  coroner,  or  of  a  reputable  physician,  will  be  required  that  death  resulted  directly 

irom  an  accidental  injury  sustained  as  afor«'said,  and  not  from  disease.    It  being  provided 

-hat  iu  case  of  death  the  payments  shhll  be  made  exclusively  to  such  relative,  relatives, 

heirs  at  law  of  the  deceased  as  are  first  named  in  the  following  list : 

Firni — To  the  widow. 

Second — To  the  children. 

Tliii'd — To  the  parents. 

Fourth — To  the  brothers  and  sisters. 

Fifth —To  other  heirs  at  law. 

In  no  case  sball  the  money  be  applicable  to  the  debts  of  the  deceased,  or  liable  to  be 
attached  by  his  creditors,  and  in  all  cases  the  decision  of  the  trustees,  either  as  the  liabil- 
ity of  the  fund,  or  as  to  the  proper  recipient  of  its  bounty,  shall  be  final  aud  conclosive 
upon  all  parties. 

Those  of  the  employes  of  the  Company  desiring  to  avail  themselves  of  the  benefits  of 
this  beneficial  fund,  must  signify  ihcir  wish  by  signing  a  book  to  be  provided  for  that 
purpose,  at  the  ofiiee  of  each  colliery  and  iron-ore  mine  of  the  Company.  Each  will  be 
left  free  to  contribute  or  not,  as  he  may  desire ;  but  in  no  event  will  any  money  be  paid 
on  J  of  the  fund  to  any  other  than  a  contributor. 

The  twenty  thousand  dollars  endowment,  and  all  moneys  received  from  contributors, 
will  be  placed  iu  the  charge  of  Hon.  Cyrus  L.  Pershing,  President  Judge  of  Schuylkill 
county,  C.  H.  Tyson,  PresidcLt  of  the  Safe  Deposit  Bank  of  Pottsville,  and  Franklin  B. 
Gowen,  President  of  the  Philadelphia  and  Reading  Coal  and  Iron  Company,  as  trustees, 
w  10  will  make  a  public  yearly  sta  ement  of  the  receipts  and  expenditures ;  and  any 
vacancy  in  the  Board  of  Trustees  will  be  filled  by  an  appoi  itment  to  be  made  by  tbe 
President,  for  the  time  being,  of  the  Philadelphia  aud  Keadiug  Coal  and  Iron  Company. 

All  clerical  expenses  connected  with  the  collection  and  payment  of  money  on  account 

of  the  fund  will  bo  borne  by  the  company. 

Franklin  B.  Gowkn,  President 
PiiiLADEiPHiA,  March  17,  1877. 


RECOMMENDATIONS. 


During  the  past  two  years  it  has  been  frequently  urged  that  the  duties 
of  the  Mine  Inspector  should  be  greatly  enlarged ;  that  he  should  be 
required  to  collect  and  publish  an  annual  statement  of  the  mineral  sta- 
tistics and  resources  of  the  State;  that  he  should  be  empowered  to  act 
as  umpire  or  arbiter  in  wages  disputes  between  the  miners  and  their 
employers,  and  assist  in  the  settlement  of  all  strikes;  and  that  he  should 
report  upon  all  special  grievances  of  miners  in  regard  to  low  wa^es, 
truck-store  pay,  etc.;  and  several  of  these  views  have  found  expression 
in  bills  introduced  in  the  General  Assembly.  The  mining  law  was 
enacted  for  the  sole  purpose  of  protecting  the  lives  and  safety  of  miners; 
and  in  attending  to  his  legitimate  duty,  the  Mine  Inspector  has  all  the 
work,  and  more,  than  he  can  do.  Besides,  there  are  other  officials  spe- 
cially charged  with  the  duties  named  above.  The  Geological  Survey, 
several  volumes  of  the  report  of  which  are  yet  to  be  published,  has  charge 
of  the  mineral  resources  of  the  State;  the  statistical  department  con- 
nected with  the  Secretary  of  State's  office  has  charge  of  the  mineral  sta- 
statistics;  the  Bureau  of  Labor  Statistics  has  charge  of  the  industrial 
classes ;  and  no  umpire  forced  upon  strikers  could  ever  settle  any  wages 
dispute  or  other  grievance.  The  new  duties  sought  to  be  added  to  the 
Mine  Inspector's  office  have  been  opposed  by  miners  and  mine  owners 
alike,  as  foreign  to  the  objects  of  the  mining  law. 

The  experience  of  other  nations,  and  of  other  States  of  this  nation, 
shows  that  it  is  neither  wise,  nor  expedient,  nor  possible,  to  combine 
the  duties  of  a  mine  inspector  with  those  of  other  State  officials,  and 
make  the  mining  law  of  any  practical  benefit  to  the  parties  for  whose 
protection  the  law  was  enacted.    The  Mine  Inspector  must  be  an  expert; 
he  must  be  free  and  untrammeled  in  his  action  by  other  State  officerB 
who  know  nothing  of  mines,  their  dangers  and  means  of  safety.    In 
England  there  are  twenty-four  Mine  Inspectors,  whope  sole  duties  con«»5«f 
in  seeing  the  law,  providing  for  the  protection  of  the  lives  P 
miners,  enforced  and  obeyed.    In  Pennsylvania  there  are 
six  for  the  anthracite  mines  and  three  for  the  bituxnl 
with  the  enforcement  of  the  mining  law.    In  M 
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State  Miae  Inspector  for  thirty-three  mines,  located  in  one  county.  All 
these  officials  are  practical  miners,  controlled  by  no  other  State  official. 
In  England  the  Inspectors  are  responsible  alone  to  the  Home  Secretary. 
In  other  States  of  this  Union,  equally  with  our  own,  the  Inspectors  are 
responsible  only  to  the  Governor  of  the  State. 

The  term  of  office  of  a  Mine  Inspector  in  this  State  is  four  years,  and 
it  should  not  be  for  a  less  period.  The  work  of  inspection  is  so  various 
and  multitudinous  that  at  least  two  years  of  active  work  are  required  to 
become  practically  acquainted  with  the  condition  of  tfte  mines.  In 
Great  Britain  the  Inspectors  are  appointed  for  life,  or  during  good  be- 
havior. In  Pennsylvania  the  term  of  office  is  five  years.  None  but 
mining  experts — men  trained  to  underground  life  from  boyhood,  and 
familiar  with  the  modes  of  mining  and  ventilation— ^have  ever  been 
selected  to  fill  the  office  of  Mine  Inspector,  either  in  this  or  any  other 
mining  country.  A  person  practically  unacquainted  with  the  gloom 
and  danger  of  a  coal  mine,  instead  of  being  able  to  point  out  danger  and 
propose  means  of  safety  during  a  visit  to  a  mine,  ha£^  to  be  taken  care  of 
by  some  of  the  miners,  or  he  would  lose  himself  in  some  of  its  labyrinth- 
ian  passages,  and  never  find  his  way  out. 

There  are  nearly  three  hundred  coal  mines  in  the  State,  extending 
over  an  area  of  10,000  square  miles,  which  come  under  the  requirements 
of  the  statute.  It  is  impossible  to  visit  and  inspect  each  of  these  mines 
more  than  once  in  each  year,  were  the  Inspector  employed  at  this  work 
alone,  but  with  his  office  duties  to  perform  he  can  not  do  it  in  less  than 
two  years.  Several  important  sections  of  the  law  provide  no  penalties 
for  violation  of  their  provisions.  These  sections  are  not  only  a  dead 
letter,  but  they  stand  in  the  way  of  a  willing  compliance  with  the  pro- 
visions of  the  law  in  other  regards.  Such  sections  are  important  parts 
of  the  law,  and  ought  to  be  made  of  some  binding  force,  or  otherwise  be 
wiped  ofi*  the  statute  books. 

The  remedy  of  injunction  prevents  a  mine  from  working  more  than 
ten  miners  at  once,  whenever  the  law  is  violated  as  to  ventilation,  or  in 
some  other  regards.  A  mine  may  have  proper  ventilation  in  two-thirds 
of  its  working  places,  yet  the  force  of  the  mine  may  be  reduced  to  ten 
men,  and  all  the  properly  ventilated  places  stopped  until  the  bad  places 
are  improved. 

Penalties,  by  fine  or  imprisonment,  or  both,  should  be  attached  for 
neglect  or  refusal  to  provide  and  maintain  the  amount  of  air  required  by 
the  statute,  and  the  remedy  of  injunction  should  only  be  applied  in  cases 
of  sudden  and  immediate  danger,  as  where  a  mine  has  but  one  openings 
or  is  liable  to  inundation  of  water,  or  explosion  of  fire-damp,  etc.    En- 
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joining  a  mine  because  bad  air  prevails  in  any  of  the  working  places, 
punishes  the  innocent  and  necessitous  miner  more  than  the  guilty 
owner  or  agent  of  the  mine.  This  is  especially  the  case  during  times  of 
low  wages  and  half  work,  and  knowing  that  complaint  against  a  mine 
by  the  Inspector  will,  if  proved,  result  in  throwing  the  miners  out  of 
work,  the  workmen  are  most  averse  to  testifying  in  court,  or  even  of 
complaining  to  the  Inspector. 

The  law  requires  that  in  all  mines  generating  fire- damp,  all  the  air- 
doors  shall  be  so  hung  lEind  adjusted  that  they  will  shut  of  their  own 
accord,  and  can  not  stand  open ;  and  the  agents  of  such  mines  are  required 
to  measure  the  amount  of  air  in  circulation  at  least  once  a  month,  and 
forward  the  result  of  such  measurement  to  the  Inspector.  But  there  is 
no  penalty  attached  for  neglect  or  refusal  All  the  mines  in  the  State, 
whether  they  generate  fire-damp  or  any  other  mineral  gas,  should  have  a 
requirement  of  this  kind,  with  proper  penalties  attached.  This  would 
do  much  toward  a  proper  compliance  with  the  law  as  to  ventilation — the 
most  important,  and  at  the  same  time  the  most  difficult  of  enforcement 
on  the  part  of  the  Mine  Inspector,  of  any  provision  of  the  law. 

The  requirements  of  the  law  in  regard  to  theb  distribution  of  the  air 
of  mines,  need  amendments.  The  column  of  air  in  circulation — one 
hundred  cubic  feet  per  minute  per  person  employed  in  the  mine — the 
statute  says  ''shall  be  circulated  to  the  face  of  each  and  every  working 
place  throughout  the  entire  mine."  This  is  neither  necessary  nor  pos- 
sible in  working  mines  by  pillar  or  room  practice,  because  the  rooms  and 
entries  alike  must  be  drawn  ahead  of  the  current  in  the  formation  of  the 
pillars  of  the  mine.  No  pillar,  however,  requires  to  be  more  than  one 
hundred  feet  in  length.  If  a  vigorous  current  of  air  is  kept  flowing 
through  a  mine  along  the  windways,  such  as  the  law  calls  for,  every 
room  and  entry  may  be  advanced  one  hundred  feet  with  safety,  but 
farther  than  this  is  unnecessary,  and  ought  not  to  be  allowed.  As  new 
break-throughs  or  air-courses  are  made,  the  older  ones  should  be  promptly 
closed  up,  so  that  the  air  may  be  made  to  play  as  near  the  working 
places  of  the  miners  as  practicable. 

The  air- ways  of  mines — especially  the  return  air-ways — are,  in  a  great 
many  mines,  too  small  to  discharge  the  column  of  air  required  by  the  stat- 
ute, unless  costly  and  unnecessary  ventilating  power  is  applied.  No  aiij 
way,  whether  intake  or  return,  should  be  of  less  sectional  area  than  thirty 
feet. 

The  traveling  ways  in  slopes  are,m  many  cases,  unfit  for  men  to  pass  up 
and  down.  In  slopes  where  the  miners  can  start  up  ahead  of  the  train* 
and  pass  out  at  the  mouth  of  the  slope  before  the  cars,  a  traveling  way  is 
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of  little  consequence;  but  where  the  workmen  have  to  travel  behind  the 
loaded  train,  and  meet  the  return  empty  one  before  getting  out,  there 
should  be  a  traveling  way  provided  alongside  of  the  slope  at  least  two  feet 
wide,  and  also  man-holes  cut  every  fifty  feet,  in  which  the  traveler  could 
find  refuge.  It  is  wonderful  that  so  few  accidents  occur  on  slopes  where 
no  traveling  way  is  provided. 

The  galleries  of  mines,  along  which  the  miners  pass  to  their  working 
places  in  the  morning  and  return  to  day  in  the  evening,  are  frequently  so 
narrow  that  there  is  not  room  between  the  pillar  and  the  track  for  a  man 
to  stand  as  the  cars  are  passing  to  and  fro.  In  the  mines  of  the  Ohio 
River,  in  the  Bellaire  district,  opened  on  the  Pittsburgh  vein,  this  is 
specially  true,  owing  to  the  fragile  roof  forbidding  the  cutting  of  wide 
entries.  In  some  other  districts  besides  Bjllaire  this  condition  of  the  main 
gallery  and  other  traveling  ways  of  mines  is  also  met,  and  not  a  few  acci- 
dents annually  occur  by  men  being  crushed  between  the  cars  and  pillars 
of  the  mine.  Man-holes  should  be  cut  on  all  traveling  roads  of  mines 
every  fifty  yards  or  less,  in  which  at  least  three  men  could  take  refuge  iii 
all  cases  where  there  is  not  room  for  travelers  to  pass  the  moving  train. 
Some  traveling  roads  of  jnines  also  are  frequently  in  a  dangerous  condition 
from  the  falling  of  the  roof,  as  in  the  Pomeroy  and  other  districts.  The 
roof  shale  rapidly  undergoes  decomposition  by  exposure  to  the  moving 
currents  of  air,  and  is  frequently  falling  in  fragments.  In-all  such  mines 
it  should  be  made  the  daily  duty  of  the  boss  and  his  assistants  to  inspect 
the  roof,  and  take  down  all  dangerous  stones  before  any  of  the  miners  are 
allowed  to  enter  the  mine. 

The  law  requires  owners  of  mines  to  forward  to  the  Inspector,  once  every 
four  months,  a  statement  or  plan  of  the  progress  of  the  mine  excavations 
up  to  date,  to  enable  the  Mine  Inspector  to  extend  the  original  map  or 
plan  of  the  mine.  This  provision  of  the  act  is  not,  and  can  not,  be 
complied  with,  unless  there  were  two  or  three  mining  clerks  or  surveyors 
in  this  oflfica,  doing  nothing  but  extending  maps  of  mines.  There  is, 
however,  no  occasion  for  furnishing  plans  of  the  progress  of  the  mine 
workings  oftenor  than  once  in  each  year,  unless  the  Inspector  should 
desire  an  addition  in  some  special  case.  A  penalty  ought  to  be  attached 
for  neglect  or  refusal  to  furnish  extensions.  The  law  authorizes  the 
Jfline  Inspector,  if  the  plan  of  the  progress  of  the  mine  excavations  is 
not  furnished  within  two  months  after  the  time  designated,  to  cause  an 
accurate  map  or  plan  of  the  whole  mine  to  be  made  at  the  expense  of  the 
operator  thereof,  but  no  competent,  practical  mining  surveyor  cares  to 
survey  a  mine  agaiast  the  consent  of  the  owner.  In  every  case  where  I 
have  sought  to  employ  mining  surveyors  under  such  circumstances,  they 
have  refused  to  do  the  work. 
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There  is  no  penalty  attached  to  the  law  for  refusal  to  allow  a  check- 

weighmaster  access  to  the  scales  to  see  the  coal  of  a  mine  fairly  weighed. 

Some  companies  offer  no  objections  to  check-weighmasters,  but  many 

others  refuse  them  access  to  the  scales,  and  order  them  ofl  the  premises, 

•and  the  miners  have  no  remedy  but  to  strike. 

To  compel  obedience  to  the  provisions  of  the  law  to  which  the  remedy 
of  injunction  applies,  it  is  necessary  to  employ  an  attorney ;  and  as  suits 
are  quite  frequent  under  the  law,  tWe  money  paid  for  the  services  of 
attorneys  could  be  saved  to  the  State,  if  it  were  made  the  duty  of  the  pros- 
ecuting attorney  of  the  county  in  which  a  mine  complained  against 
is  situated,  to  institute  the  necessary  proceedings  to  enforce  the  provisions 
of  the  act,  or  to  prevent  or  punish  the  violation  of  any  of  its  provisions. 

When  a  mine  is  approaching  the  abandoned  workings  of  an  adjoining 
mine  filled  with  water  or  noxious  gas,  bore-holes  ought  to  be  kept  four  or 
five  yai^s  in  advance,  in  order  to  prevent  breaking  into  old  workings  sud- 
denly, and  thus  endangering  the  lives  and  safety  of  the  whole  under- 
ground population. 


CASUALTIES. 


List  of  Persons  Seriously  Injured  during  the  Tear  ending  Vovember  14, 1877. 

November  22,    Saml.  Little,  Franklin  Mine :  badl  j  hnrt. 

November  30.    Henry  Wilson :  fell  nnder  pamp  and  badly  hurt. 

November  30.  A.  Shultz,  Cramer  Bank,  in  Trombull  county :  badly  hart  by  £all  of 
rock. 

January  26.  Lanrel  Donlap,  Todd  &  Wells'  Shaft :  fell  under  tipple ;  hart  in  head 
and  body. 

January  29.    Robt.  Betts,  Troy  Mine :  crashed  between  cars. 

January  31.    Chas.  Pamley,  Kyle  Bank :  explosion  of  fire-damp. 

January  31.    David  Edwards,  Kyle  Bank:  explosion  of  fire-damp. 

January  31.    Ben.  Morgan,  McKinney  Bank :  hurt  by  fall  of  slate. 

January  31.    Brandt,  Brooks'  Mine,  Nelsonville :  run  over  by  cars. 

February  1.  Patrick  Martin  and  Chas.  Applegate,  Grafton  Mine:  hnrt  by  £all  of 
roof. 

February  14.  Barney  Clark,  Grove  Coal  Company :  fell  down  shaft ;  arm  broken  and 
shoulder-blade  fractured. 

March  1.    Edward  Cragan,  Coalbnrg :  hurt  by  explosion  of  fire-damp. 

March  2.  Jas.  Davis,  Cooperative  Mine,  Nelsonville :  run  over  by  car ;  leg  ampu- 
tated. 

March  15.    Geo.  Hall,  Coalport  Mines:  struck  with  a  pick. 

March  17.    Wm.  Boman,  Pen  Twyn :  back  broken  by  fall  of  roof. 

April  1.    David  Edward,  badly  hurt  in  Peacock  Mine,  Pooieroy. 

April  16.    Jas.  A.  Kelley,  Poston's  Mine :  le^  broken  and  hurt  on  head. 

May  1.    Harvey  Cox,  Poston's  Mine. 

May  22.    Miehl.  Croney,  Dubney  Bank,  at  Pomeroy. 

May  22.    John  Christofery,  Coalbnrg :  explosion  of  fire-damp. 

May  22.    John  G.  Garabalda,  Coalbnrg :  explosion  of  fire-damp. 

Mav  25.    Thomas  Lawson,  Plummer  Hill :  fall  of  coal. 

June  2.    David  Evans,  Church  Hill :  fail  of  slate. 

June  8.    Crist.  Colo,  Burnet  Bank :  leg  broken  by  fall  of  coal. 

June  9.  N.  Gross,  Minersville  Bank,  Pomeroy ;  collar-bone  broken ;  died  some  weeks 
after. 

August  7.    Wm.  Simm,  caught  between  oars. 

August  16.    Jas.  Davis,  Coalbnrg :  fall  of  roof. 

August  16.    Wm.  James,  Coalbnrg :  fall  of  coal. 

August  17.    John  Rames,  Biilton,  Jackson  county  :  leg  broken. 

August  22.    Wm.  Gross,  Hamilton  Mine :  fall  of  roof. 
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Aagnst  23.    Fred.  James,  Cramer  Mine :  straok  with  coal  from  a  blast. 
September  15.    Thos.  Kinney,  Habbard :  fall  of  roof. 
September  26.    Samnel  Jenkins,  Pigeon  Ran  Mine  :  fall  of  roof. 
September  26.    Edward  Mnnday,  Bamet  Bank :  very  badlj  hart  by  fsM  of  coaL 
September  30.    John  Carle,  Empire  Mine :  very  badly  hart  by  fall  of  coal^ 
October  1.    David  Jones,  Stewart  Bank,  Coalbnrg :  very  badly  hart  by  fall  of  roof. 
November  5.    Wm.  Rob,  Town  Bank,  Zaleski:  har^  in  back  by  fall  of  roof. 
November  5.    Jos.  Hamer,  Zaleski :  hart  in  back  and  hips. 


List  of  Fatal  Accidents  during  thr  Tear  ending  Noyembsr  14,  1877. 

November  24,  1876.  John  Drew,  killed  in  mines  of  Nelsonville  Mining  Company,  in 
Athens  coanty :  fall  of  roof. 

December  16.  Habbard  Smith,  killed  in  Silver  Creek  Mines,  Wayne  coanty ;  fall 
of  rock. 

January  4,  1877.  Nicholas  Salvo,  killed  in  Stewart  Mine,  Tramball  coanty :  fall  •f 
roof 

Febmary  8.  Richard  Bennet,  killed  at  Cartis'  Hill  Mine,  Tramoall  coanty :  fall  of 
roof 

March  17.  Aaron  Craver,  killed  in  Haroff  Slope,  Mahoning  coanty :  saffocated  by 
gas. 

Jane  21.  Vengeance  St.  Angello  and  Dominic  St.  Angello,  killed  in  Mine  No.  3  of  the 
Mahoning  Coal  Company,  Tramball  coanty :  fall  of  roof. 

Jaly  9.  A  boy  (name  not  reported)  killed  in  Warwick's  Shaft,  Stark  coanty :  explo- 
sion of  powder. 

Jaly  10.    William  J.  Thomas,  killed  in  Aberdave  Shdft,  Stark  coanty :  fall  of  coal. 

Jaly  11.  John  Jones,  Miles  Davis,  Richard  Williams,  David  Jenkins,  Richard  Jones, 
John  Barter,  and  John  Yoansr,  killed  in  the  Brookfield  Slope  tannel,  in  Tramball  coan- 
ty :  saffocated  by  the  gases  from  the  mine  locomotive. 

Angast  8.  David  Morgan,  killed  in  Kyle  Shaft,  Mahoning  coanty :  crashed  between 
oars. 

Aagast  10.    William  Hall,  killed  at  Scott's  Mines,  Gaemsey  coanty ;  fall  of  coaL 

Angast  12.  Aagas:;  Henry,  killed  at  Halliday  Mine,  Tramball  coanty :.  fell  on  hia 
picks  while  going  down  the  slope.  ^ 

September  5.  Salvo  Matthio,  killed  in  Hamilton  Mine,  Tramball  coanty ;  fall  of 
roof. 

September  6.  Thomas  Walton,  killed  in  Stillwater  Mine,  Toscarawas  coanty :  fall  of 
roof. 

October  2.  James  McLain,  killed  in  air-shaft  of  Brookfield  Mine,  Tramball  coanty  • 
fell  down  shaft. 

October  6.  Morgan  Williams,  killed  in'Shenango  Mine,  Tramball  county:  fall  of 
roof. 

October  6.    John  Shonsden,  killed  in  Bnmett  Mipe,  Tramball  coanty :  fall  of  ooaL 

October  11.    William  Clarke,  killed  in  Pigeon  Ran  Mine,  Stark  coanty :  fall  of  root 

October  19.  William  Cagg,  killed  in  Tooker's  Mine,  near  Straitsville,  Perry  county : 
fall  of  coal. 

October  28.    Thomas  Plant,  killed  in  Williamson  Shaft,  Stark  coanty :  fall  of  ooaL 
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November  1.  Thomas  SimmoDs,  killed  in  Ohio  Coal  Company's  Mino,  Cambridge, 
Gnemsey  county  :  fall  of  coal. 

November  1.  Luke  Lemmon  and  William  I.  Williams,  killed  in  Kyle  Shaft,  Mahoniog 
connty  :  fall  of  roof. 

The  list  of  fatal  accidents  number  30,  the  coal  out-put  (estimated)  is 
equal  to  5,125,000  tons,  which  is  one  fatal  accident  for  every  170,6G6  tons 
of  coal  mined.  The  number  of  underground  miners  employed  during  the 
year  is  estimated  at  13,000,  making  one  death  for  every  433  men 
employed.  The  number  of  serious  accidents  were  not  furniehcd  in  full; 
few  of  them  were  furnished  by  the  oflicers  in  charge  of  mines,  and  were, 
as  were  many  of  the  accidents  of  a  fatal  character,  collected  by  myself 
during  official  visits  to  the  mines. 

The  deaths  in  connection  with  colliery  operation  in  British  mines 
were  but  933,  against  1,244  in  the  preceding  year.  If  appears  (hat  159,- 
688  tons  of  coal  were  wrought  for  each  life  lost,  whilst  in  the  preceding 
year  only  118,730  tons  were  wrought  for  each  life  lost,  yet  some  districts 
show  an  unsatisfactory  decrease  in  the  quantity  got  for  each  life  lost ;  in 
South  Durham,  for  example,  the  figures  are  255,408  tons,  against  261,796 
tons ;  and  in  East  Scotland  they  are  168,029  tons,  against  198,014  tons.  Dur- 
ing the  year  reported  upon  there  were  employed  in  and  about  the  mines 
under  the  Coal  Mines  Regulation  Act,  514,532  persons,  who  raised  134,- 
125,166  tons  of  coal,  2,071,983  tons  of  fire-clay,  12,159,580  tons  of  iron- 
stone, and  632,656  tons  of  sjiale,  etc., — together  148,9S9,385  tons.  There 
was  one  life  lost  for  each  551  persons  employed.  During  the  preceding 
year  133,306,485  tons  of  coal,  1,932,294  tons  of  fire-clay,  12,018,594  tons  of 
ironstone,  and  442,940  tons  of  shale,  etc ,  were  produced  in  the  mines 
classed  under  the  Coal  Mines  Regulation  Act,  including  a  quantity  of 
iron  pyrites,  etc.,  found  in  working  these  mines.  Comparing  the  above 
quantities  it  will  be  seen  that  the  output  of  coal  has  increapcd  less  than 
1  per  cent.  During  1875  there  was  one  life  lost  for  each  450  persons  em- 
ployed. The  number  of  collieries  at  work  in  1876  was  4,385,  against  4,501 
in  the  preceding  year.  We  subjoin  the  usual  tabulated  summary,  which 
will  permit  of  the  several  classes  of  accidents  being  compared : 
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Coal  Hives — 1675, 
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COAI.  HiMBS— 1876. 
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FINANCIAL  STATEMr.NT. 


Statembmt  of  Travslino  and  Contingbnt  Expenses,  for  the  fiscal  tear  endotq 

November  14,  1677. 
1876. 

November       14.    Postage $2  00 

'•                 14.    Wood-cuts,  for  Report 63  80 

"       14  to  18.    To  visiting  Wadsworth  and  Doylestown  mines 12  50 

•'       19  to  22.    To  visiting  mines  in  Hooking  Valley ^ 5  85 

'*                23.    Adams  Express  Company 25 

"                23.    Letter-heads 50 

**       25  to  29.    Visiting  Coshocton  and  Steabenville  mines 18  80 

December         1.    Telegraph,  and  postage 100 

"         2to   5.    Visiting  Mahoning  Valley  mines 1150 

"         7  to  10.          •'        Massillon  mines 13  25 

"                14.    Postage  2  75 

"                 14.    Gas  fixtures  for  oflBce 1  00 

''       17  to  23.    Visiting  Port  Washington  and  Uhrichsville  mines 9  40 

*'                28.    Postage 4  00 

1877. 

January            1.    Care  of  office 10  00 

"         4  to   7.    Visiting  Wadsworth  mines 8  55 

"                 12.    American  Express 25 

"                13.    Postage 5  00 

"       17  to  24.    Visiting  Mineral  Ridge  mines 18  50 

"                26.    Postage   3  00 

Jan.  30  to  Feb.  3.    Visiting  Millersbnrg  and  Massillon  mines 14  50 

February          9.    Postage   3  00 

'*       13  to  17.    Visiting  Wellstoh  and  Jackson  mines 19  75 

"       19to21.         "       StraitsviUe  mines 2  75 

"       22  to  26.         "       Mahoning  Valley  mines 17  30 

March               3.    Postage 4  30 

"                  9.          '•       3  00 

**                12.    Copying  ink 50 

"        14  to  18.    Visiting  Steubonville  mines 18  10 

"                 19.    Postage 4  00 

«       20  to  28.    Visiting  NelsonvilU  and  StraitsviUe  mines 10  50 

"                28.    Expressage.^ 30 

April                 1.    Careof  office 10  00 

"         2  to   7.    Visiting  Hocking  Valley  mines 9  50 

**       10tol2.          "       Coshocton  mines 9  90 

"                13.    Postage 100 

**       14to21.    Visiting  Mahoning  Valley iiines 84  50 

"       23to28.          "         5  25 

"                30.    Postage , 3  00 
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tt 

6  to  11. 
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11  to  15. 

Visiting  Mahoning  Valley  mines $2^>  40 

Exprossage  35 

Tableting  paper 1  25 

Mup  cases : 2  66 

Extending  maps 25  00 

Visiting  Stcubcnville  and  Bellaire  mines 23  65 

"        Massillon  mines 14  80 

rosfjigo 3  00 

Vibiting  Hocking  Valley  mines C  60 

**        Summit  county  mines 4  50 

Exprossage 25 

Viyiting  Mubouiug  Valley  mines 18  40 

**        Steubenvillc  mines 21  65 

Postage 3  00 

Notary  Public 25 

Care  of  office 15  00 

Extending  maps 24  00 

Visiting  Straitsville  mines 3  00 

'*        BrookGold  slope 34  50 

Telegrams 1  06 

Visiting  Nolsonville  mines 2  40 

Exprossage 50 

P(.s!iigo 4  00 

Cleaning  carpet 3  60 

Visiting  MahoningValley  mines 18  40 

"        Nelson ville  mines 6  20 

"        Haydenvillo  mines 2  20 

**        Mahoning  Valley  mines 28  25 

Postage 3  00 

Visiting  Straitsville  mines 2  60 

"        Clinton,  Massillon,  etc 16  50 

**        Mahoning  Valley  mines 28  50 

Postage 2  00 

Visiting  MahoningValley 2G  00 

Postage 5  00 

Tele'gram 40 

Visiting  Salineville,  etc 19  10 

Letter  heads,  etc 55 

Telegram 50 

Vihi  ting  Mahoning  Valley 16  40 

Postage 3  00 

Caieof  office 15  00 

Postage 3  00 

Telegram 50 

Postage 3  00 

Visiting  Straitsville  mines 3  50 

"        MahoningValley 17  10 

"               "               *•      16  73 

1832  29 


177      • 

Daring  the  four  years  I  have  held  the  office  of  Inspector  of  Mines,  I 
have  faithfully  endeavored  to  discharge  the  duties  required  by  law,  and 
have  been  constantly  employed  in  the  work  of  mine  inspection.  I  have 
made  conscience  of  ^very  dollar  expended  in  traveling,  or  other  expense 
connected  with  the  office,  doing  for  the  State  what  I  would  have  done  for 
myself  under  similar  circumstances. 

Respectfully  submitted. 

Andrew  Roy, 
State  Mine  Inspector, 

12  MI 
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LIST  OF  MINES,  TOGETHERiWITH  NAMES  OF  OPERATOKS,  ETC. 

Athens  County. 


Name  of  Mine. 

Kind 

of 
Mine. 

Name  of  Coal  Company. 

P.  0.  Address. 

Lick  Ran 

Drift 
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it 
it 
it 
tt 
tt 
tt 
tt 

Shaft 
(( 

ft 

tt 

Drift 

tt 

J.  W.  Scott 

Nelsonville. 

Lanrei  Hill: 

Laarel  Hill  Coal  Co 

Bretlaud. 

Section 29  ................ 

W.  B.  Brooks  &  Son 

Nelsonville. 

Harper's  •  ................ 

Harper  Brothers 

Nelsonville. 

Coouerative  .............. 

Nelsonville  Minim?  Co 

Nelsonville. 

Poston's .................. 

Poston  Brothers.... . ....  -.  -. .. .. 

Nelsonville. 

Lonmtretb'i...... ...... .. 

T.  LoDfiTstreth 

Nelsonville. 

Star 

Star  Mininor  Co .................. 

Nelsonville. 

Doanville*  ............... 

N.  Y.  &  0.  Coal  Co 

Nelbonville. 

Flood  wood ............... 

B.  B.  Sheffield  &  Bro 

Flood  wood. 

Uamlev's Ran  ............ 

G.F.Gould  

Athens. 

Salina .................... 

<( 

Athens. 

Chaancev  .... ...... ...... 

Biff  Ran* 

Federal  Creek  Coal  Co 

Big  Ron. 
Mineral  City. 
King's  Switch. 

Carbondale. .............. 

Carbondale  Coal  Co 

Kingfi 

King  Brothers 

Belmont  County. 


Barnesville 

Franklin 

Kidd's 

Rainey's 

Etnar 

H©ll!Dg*S 

Ohio  City 

Belmont  Works  No.  1. 
Belmont  Works  No.  2. 

Pittsburgh  Works 

Empire 

Weegee 

Union  Works 

Pipe  Creek 

Barnard's 

Morgan's 
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tt 

tt 
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II 
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it 

tt 
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Dawson  &  Roy 

Stewart  &  Mehan 

John  Kidd 

W.  J.  Rainey  &  Co 

Etna  Iron  and  Nail  Co  .... . 

Henry  Helling 

Ohio  City  Iron  and  Nail  Co. 
Heatherington  Brothers 


tt 


It 


Rochei  housen  &  Sterrett 

Thomas  Corcoran 

P.  Shafar&Co 

Union  Coal  Co 

Pipe  Creek  Coal  and  Iron  Co. 

W.  G.  Barnard 

E.  G.  Morgan 


Barnesville. 
Stews  rdsville. 
Shields. 
Cleveland. 
Martin's  Ferry. 
Martin's  Ferry. 
Martin's  Ferry. 
Bell  aire. 
Bell  aire. 
Bell  aire. 
Shawnee. 
Weegee. 

Moundsv'e,  W.Va. 
Diiley's  Bottom. 
Bellaire. 
Bellaire. 


Robertsville  No.  1  .. 
Robertsville  No.  2  .. 
Brown's  Strip  Vein  * 
Brown's  Big  Vein*.. 
Dutchen  dc  Davis. .. 

TunnellHill 

Welsh  Mines 


Drift 

tt 

it 
tt 
tt 

Shaft 


Carroll  County. 

Cleveland  Iron  Co 

*(  tt 

Matthew  Brown  . . 

tt 


Dutchen  &  Davis. 
J.  C.  Card 


Slope    McDowell  <&  Pratt 


Salineville. 

Salineville. 

Salineville. 

Salineville. 

Salineville. 

Cleveland. 

Mineral  City. 


Washingtonville  No.  1  ... 
Washiogtonville  No.  2  ... 

Leetonia  Slope 

Grafton 

Empire 

Hayes 

Farmer's 


Columbiana  County. 


Drift 


(< 


Slope 
Shaft 

Drift 

it 


tt 


Cherry  Valley  Iron  Co. 
II  II 


tt 


tt 


Grafton  Iron  and  Coal  Co 

Ohio  and  Pennsylvania  Coal  Co. 

John  h  ayes 

James  Farmer 


Leetonia. 

Leetonia. 

Leetonia. 

Leetonia. 

Salineville. 

Salineville. 

Salineville. 
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COLXTMBiAKA  CouNTT— Continued. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  of  Coal  Company. 

P.  0.  Address. 

Hartford 

Drift. 

"0.  &'P.  Coal  Co - 

Salineville.   . 

Rockville  ................ 

*'TPPS^     

Salineville. 

O.  and  P 

Salineville. 

Granage  &  Andenou 

Foster 

Mannfactnrers'  Coal  Co  ........... 

Salineville. 

Harding  d[,  Sharp  ................. 

Salioeville. 

Hansey  Hollow 

0.  &  P.  Coal  Co 

Salineville. 

Trnesdale 

Tniesdale  Coal  Co 

Salineville. 

Robins'  

New  Linbon  Coal  Co  .............. 

New  Lisbon. 

Foster  Mine 

Shields  Coal  Co 

Teegardetf. 
Teegarden. 
East  Palestine. 

Rose  Mine.. 

Thomson  &,  Coleman  ........ 

State  Line 

State  Line  Coal  Co 

Prospect  Mines 

Prosnect  Coal  Co .................. 

Cast  Palestine. 

0. and  P  

0.  &  P.  Coal  Co 

Salineville. 

Wolf  Ran 

A.  Armstrong 

Teegarden. 

Coshocton  County. 


Union 

Blaen  Nant. 
Rock  Run  .. 
Summit .... 
Coshocton.. 
Diamond  ... 
Cune^ville.. 
Pen  Twyn.. 
Home 


Drift 

n 
tt 
tt 
It 
tt 
tt 
tt 
tt 


Union  Coal  and  Mining  Co 

David  Jones 

Rock  Run  Coal  Co ., 

Franklin  and  Coal  port  Coal  Co 

Coshocton  Coal  Co 

Diamond  Coal  Co 

Ressler  &,Co 

Pen  Twyn  Coal  Co 

Home  Coal  Co 


Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Newark. 

Coshocton. 

Coshocton. 


Scott's 

Cambridge 
Central  . . . 
Nicholson  . 
Quemsey.. 


Drift. 


tt 


Shaft. 

Drift. 
tt 


Guernsey  County. 

Scott  Coal  and  Salt  Works  Co  . . 
Cambridge  Coal  and  Mining  Co. 

William  Norris 

Ohio  Coal  Co 

Guernsey  Miniog  Co 


Cambridge. 

Cambridge. 

Cambridge. 

Marietta. 

Cambridge. 


Lieadington 
Cheshire  ... 


Drift 


Gallia  County. 

Leadington  Coal  Co 

Cheshire  Coal  Works  Co. 


Cheshire. 
Cheshire. 


Section  19 
Hayden's. 
Gore , 


Drift 

tt 


tt 


HocKiNO  County. 

W.  B.  Brooks  Sl  Son 

Peter  Hayden 

Thomas  iron  Co  .. .. 


Nelsonville. 
Hayden  ville. 
Gore. 


Hardy  • 
Myers  .. 


Holmes  County. 


IDriftl  Hardy  Coal  Co. 
,[     '*     I  Bo  wen  Bros.... 


Millersbnrgh. 
Millersbnrgh. 


Philadelphia 


Harrison  County. 
I  Drift .  I  Philadelphia  Coal  Mining  Co 


I  Station  15. 
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JXFFKBSON  COUNTT. 


Name  of  Mine. 


Market  Street ... 
Stoby  Hollow  ... 

Gravel 

£v«r1ck'a 

Boreland's 

RolliugMUl 

Miogo 

La  Grange 

Bush  Run , 

Bustard's 

Alikana 

Cable* 

Irondale  No.  1*  . , 
Irondale  No.  2*  . , 
Irondale  No.  3* .. 
HammnndsvlUe* , 

Strip  Vein 

Diamond , 

Strip  Vein , 

Big  Vein , 


Wellston.... 

Milton 

Star 

Tropic 

Orange 

Globe 

Huron 

Erie 

Jackson  Hill. 

Petrea 

Jackson  Hill. 


Kind 

of 

mine. 


Shaft. 
<( 

(< 

tt 

ti 

t( 

tt 

it 

it 

n 

tt 

it 

Drift . 
tt 

tt 

tt 

Shaft 
Drift. 

41 
tt 


Shaft. 

tt 

tt 
tt 

it 

Slope. 

Shaft. 
tt 

Drift. 
<( 

tt 


Name  of  Coal  Company. 


Steiibenville  Coal  Mining  Co 

u  tt        * 

Steu]>eoville  Furnace  and  Coal  Co 
Ohio  and  Pennsylvania  Coal  Co... 

Swift's  Iron  and  Steel  Works 

Spanlding,  Woodward  &  Co 

Mingo  Iron  Works  Co.-.X 

La  Grange  Coal  Co 

Kamiusky  d&  liumsey 

Steubenville  Coal  and  Coke  Co 

BeU  &Co 


Morgan  Iron  Co. 


(I 


Hammondsville  Coal  and  Coke  Co 

Wallace  &  Sous 

tt 

Morgan  Iron  Co 


Jackson  County, 

Wellston  Coal  and  Iron  Co  .. 
Milton  Furnace  and  Coal  Co 

Star  Fnroact)  Co 

Tropic  Furnace  Co 

Orang«  Iron  Co 

Globe  Iron  Co , 

Huron  Iron  Co 

Erie  Iron  Co 

Price  Brothers 

Petrea  Coal  Co 

Thomas  M.  Kitrick 


P.  O.  Address. 


Steubenville. 

Steulieuville. 

Stenbenville. 

Steubenville. 

Steubenville. 

Steubenville. 

Mingo. 

Phillipsbnrg. 

Knsh  Run 

Steutienville. 

Steubenville. 

Irondale. 

Irondale. 

Irondale. 

Hammondsville. 

Hammondsville. 

Hammondsville. 

Irondale. 

Irondale. 


Wellston. 

Wellston. 

Jackson. 

Jackson. 

Jacksou. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 


Sheridan 

Hanging  Rock. 

Bellforil 

OldMiU 

Lawrence 


Lawrexce  County. 

• 

Drift .]  Sheiidan  Coal  and  Iron  Co 

Moans,  Kyle  &  Co 

Norton  Bros.  &.  Co 

Iron  and  Steel  Co 

Lawrence  Iron  Works  Co.. 


tt 
tt 
it 


tt 


Sheridan. 
I  ronton. 
I  roil  ton. 
I  ronton. 
Ironton. 


Wadsworth 
Diamond .  •. 


Slope. 

tt 


Medina  County. 

Wadsworth  Coal  Co. .. 
Humphrey  &  Coleman 


Akron. 
Akron. 


MAnoNiNG  County. 


Foster 

Osbnm 

Kyle 

Wick  and  Wellst. 

AuHtin 

Ohltown 

McKennie's  shaft 
Tibbett's  Shaft . . 
Folk's 


Shaft. 
It 

tt 

it 

it 

it 

tt 

tt 

Slope. 


Foster  Coal  Co..... 
Andrews  Brothers.. 

KvleCoalCo 

Wick  &  Wells 

Tod,  WellH  &  Co... 
Harris  &  Maurer... 
J.  B.  Warner  &  Co 
Junction  Coal  Co  .. 
Folk  Coal  Co 


Youngs  town. 
Youngatown. 
Youngstown. 
Young-^town. 
Mineral  Ridge. 
Mineral  Rid^e. 
Mineral  Kidge. 
Min«>ral  Ridge. 
Mineral  Ridgo. 
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MA^o^1XO  CouKTT— Coiitinned. 


Name  of  Mine. 

Kind 
of 

mine. 

Name  of  Coal  Company. 

P.  0.  Address. 

Pennel  ...•.••......•..... 

Slope 

i< 

tt 
tt 
It 

Drift 
Slope 

Drift 

New  Lisbon  Coal  Co 

Yonngstown. 
Youngstown. 
YoiiDgstowu. 
Yoiiiiirstown. 

Haruif 

Haroff  Coal  Co 

ThomHill 

Powera  &>  Arms 

Plickarf I'd  ................ 

Packard  Coal  Co 

Po wer8*B 

Powers  Coal  Co 

Youngstown. 
Youugstown. 
Yonugstown. 
You  ugs  town. 
Youngstown. 
WatJung  ton  v  ille. 

Holland 

Charles  Moore  &  Co. 

J  ackHon .................. 

Jivoksnn  Coal  C« 

Reno's  ................... 

Powers  Coal  Co 

McKeDnv  Slone 

Malioniusr  Coal  Co 

Walter^ii 

Walter8&  Co 

MusKiXGUM  County. 


Zanesville  Mines . . . 

Del  Carbo 

Mnskiagnm  Valley. 

Matthews's 

Monitor 

Locust  Gd ve 

I^arper'd  Ferry  .... 
Coal  Rid^e  ........ 

Taylorjtville 

Crow  Run 

Bine  Rock 


Drift 

tt 
ft 

Shaft 
Drift 

u 
tt 
tt 
t( 
tt 


John  Marpool 

Consolidated  Coal  and  Miniog  Co 

Muskinf^nm  Valley  Coal  Co 

Lewis  Matthews 

Cowolli  Harris  &  Co 

James  Owens 

James  Morrison 

Oriu  Ballon 

G.  Scarval 

Stone  &  Deval 

James  Patterson 


Zanesville. 

Rose  vi  lie. 

Rosevilie. 

Zanesville. 

Zanesville. 

Putnam. 

Putnam. 

Zanesville. 

Pbiio. 

Cedar  Run. 

Blue  Rock. 


NOTK.— There  are  from  twenty-five  to  thirty  other  mines  in  this  coonty,  in  the  neighborhood  of 
viile,  bat  they  all  work  1«m  than  ten  men  at  onoe. 


Antiquity 

Syracuse  Shaft 
Syracuse  Slope 

Pamunky 

Williams's 

Minersville.... 

Excelsior 

Penoreek 

Dabney 

Diamond* 

Coal  Ridge  .... 

.Buckeye 

Middleport .... 
Charter  Oak... 


Shaft 
tt 

Slope 

Drift 

tt 

tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


MsiQS  County. 

Ohio  Coal  Co 

Syracuse  Coal  and  Salt  Co. 

H.  G.  Daniels 

Pomeroy  Coal  Co 

Evan  Williams 

Pomeroy  Coal  Co 

tt  tt 


n 

tt 

tt 


it 
It 
tt 


Coal  Ridge  Salt  Co. 
Buckeye  Salt  Co ... 
Middleport  Salt  Co. 
S.  M.  Pomeroy 


Racine. 

Syracuse. 

Syracuse. 

Pomeroy. 

Minersville. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Middleport. 

Pomeroy. 


Dexter' 


NOBLB  COUNTT. 

I  Drift  I  Ohio  Cool  Co. .. . 


I  Marcellik 


Central 

Old  Straitsville 

Plummer  Hill 

Troy 

Tucker's 

Mungeu's 

Youart's 

Upson's 

&hielda'BMiiiM,  Nob.  1, 2, 3. 


Drift 
i( 

it 

tt 

tt 

tt 

tt 

it 

it 


PSRRT  COUNTT. 

Straitsville  Central  Mining  Co.. . 

Straitsville  Mining  Co 

Straitsville  Coal  Co 

Union  Coal  Co 

Lancaster  and  Straitsville  Coal  Co. 
Consolidated  Coal  and  Mining  Co 

Patterson  Coal  Co 

Union  Coal  Co 

Newark  Coal  aod  Iron  Co 


New  StraitsYille. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitiville. 
New  Straitsville. 
New  Straitavillo. 
Shawnee. 
Shawnee. 
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Pkrbt  County— Continued. 


Name  of  Biine. 


New  York 

LyoDsdale   

Fnrnace 

Shawnee  Valley 

T«y}2:oe*8 

McLuny 

Tunnel  HiU 

Stslby 

Wales's 

CrookTJlle 

McConeviUe 

Brilliant 

Black  Diamond. 

O.K 

Southern  Ohio.. 

Andernon's 

Ferrara 

Briodebars 

Moxahala 


Kind 

of 
mine. 


Drift 


ti 
II 
it 
ti 
ii 
it 

n 
II 
tt 
t( 
t( 
(I 
tt 
tt 
tt 
ti 
tt 


Name  of  Coal  Company. 


New  York  and  St  raitsville  Coal  Co, 
Straitsv.  and  Cannel  C.  Co.  of  N.  Y. 

Furnace  Coal  Co 

Shawnee  Valley  Coal  Co 

M.  &  P.Tayj^ue 

H.  Jones  &.  Co 

Tunnel  Hill  Coal  Co 

Selby  Mining  Co 

Wales,  Nuf^ent  &  Co 

Palmer  &  Hawortli 

Crystal  Salt  and  Coal  Co 

J.  E.  Payne  &  Co 

Black  Diamond  Coal  Co 

O.K.  Coal  Co 

Southern  Ohio  Coal  Co 

W.  D.  Anderson 

Jas.  Black 

J.  Brindebal 

Black  &  Son 


P.  O.  Address. 


At  water  Slope. 


Portage  County, 
I  Slope  I  AtwaterCoalCo.. 


Shawnee. 

Shawnee. 

Shawnee. 

Shawnee. 

McLuny 's. 

McLuuy's. 

New  Lexington. 

New  Lexington. 

New  Lexington. 

Crooksville. 

McCuneville. 

McCuneville. 

McCuneville. 

McCuneville. 

Maholm. 

Maholm. 

Moxahala. 

Moxahala. 

Moxahala. 


Atwater. 


Sippo  Coal  Co 

Fulton 

Buckeye  

Crawford 

Crawford 

Willow  No.  1  .... 

Willow  No.  2 

Williamson 

Maple  Grove 

Aberdave 

Jacobs  

Grove  

Massillon  Coal  Co 

Staeffer  

Warrington 

Brookfield 

Pigeon  Run 

Lawrence 

Fonltz*s 

Willow  No.  3 


Slope 

Shaft 

Sloi)e 
(i 

Shaft 

it 

tt 
It 
tt 
tt 
tt 

Drift 

Shaft 

tt 

ti 
it 

Slope 

tt 


Stark  County. 

Russell,  Davis  &.Co. 

Fulton  Coal  Co 

Buckeye  Coal  Co 

Crawford  Coal  Co . . . 


((  ti 

Rhodes  &.  Co  .. 


Howells,  Lee  &  Co 

Massillon  Coal  and  Mining  Co. 

Youngstown  Coal  Co 

Rhodes  Coal  Co 

Grove  Coal  Co 

Massil'on  Coal  Co 

J.  P  Burton 

Warrington  Coal  Co 

H.  Foultz V. 

Lee,  Howells  &  Co 

J.  P.  Burton 

Massillon  City  Coal  Co 

Rhodes  iSc^  Co 


Canal  Fulton. 

Canal  Fulton. 

Massillon. 

Massillon. 

Mafisillon. 

Massillon. 

Massillon. 

North  Lawrence. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 


Summit  County. 


Crawford's 

Franklin 

Summit 

Brewster  Slope  .  -. 

Brewster  Drift 

Brewster  Bros 

Middlebury  Shaft. 

Johnson  Shaft 

Deunison 

Nemisilla 

Norton's 


Drift 

Slope 
ti 

tt 

Drift 
Slope 
Shaft 

Drift 
Slope 


Crawford  &  Co 

Franklin  Coal  Co 

Summit  Mine  Coal  Co 
Brewster  Coal  Co 


ti 


tt 


Brewster  Bros 

Mi^ldlehury  Coal  Co , 

Jolii's  Hi  Coal  Co 

Deunison  Coal  Co 

Nemisilla  Coal  Mining  Co. 
Norton  Coal  Co 


Akron. 

Akron. 

Akron. 

Akron. 

Akron. 

Middlebury. 

Middiebnrv. 

• 

Middlebury. 
Sherman. 
Cleveland. 
Sherman. 
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Tuscarawas  County. 


Name  of  Mine. 

Kind 

of 
mine. 

Name  or  Coal  Company. 

P.  0.  Address. 

Block  Vein* 

Drift 

n 
11 
(( 
t( 
il 
tl 

Shaft 
Drift 

n 

Shaft 

Block  Vein  Colliery  Co...... 

Dennison. 

Dennison .--.-. ...... .... 

Dennison  Colliery  Co ........... 

Dennison. 

Andraes  Mine  . ....... 

S.  W.  Andraes  &  Co 

Uricbsv'ille. 

Stillwater ............... 

Tuscarawas  Valley  Coal  Co 

Syracuse  Coal  Co...... ......... 

New  Philadelphia. 
Urichsyille. 

Syracuse  ...... ...... .... 

Pike  Run.  No.  1 

Tuscarawas  Valley  Coal  Co 

Rich  Hill  Coal  Co 

New  Philadelphia. 

Pike  Run,  No.  2 

New  Philadelphia. 

Rich  Hill 

Waynesburgh. 
New  Philadelphia. 

Port  Washington. 

Walton  Ridire 

Buckeye  Coal  and  Coke  Co 

Glasgow  and  Port   Washington 
Iron  Co ................ .-.--. 

Port  Washington 

Urichsville  Shaf f 

Viennat 

Wheelert 

Tyler 

Halliday 

Hood 

Sodom 

Church  Hill  Slope. 
Church  HiU  Shaft. 

Kline 

Moore* 

Shenango  

Brooktield , 

Burnett , 

Stewart 

Long  Bank 

MahoniuKt  No.  3  .. 

New  Bank 

Cleyeland 

Ashland 

Weathersfield 

Cambria 

Love 

Williams , 

Winfield 

Curtis  HUl 


Vinton  Shaft... 

Coalmont 

Zaleeki 

Moonville  Mine. 
Buckeye 


Fairyiew * 

Crawford  t 

Silver  Creek,  No.  1. 
Silver  Creek,  No.  2. 
Silver  Creek,  No.  3 . 


Washington* 
Cliff  Mines.. 
Macksburg  .. 


Shaft 
Slope 


<< 
(I 

n 
n 


Shaft 
Slope 


it 
ii 

n 
<( 
(( 

(( 
n 


Trumbull  County. 

Vienna  Coal  andLron,Co. 

((  ((  n 

C.  H.  Andrews  &  Bro 

Halliday  Coal  Co 

Arms  &  Wick , 

McCurdy  Coal  Co 

Church  HiU  Coal  Co 

Niles  Coal  Co 

Briar  Hill  Iron  Co 

Moore  Coal  Co 

Shenango  Coal  Co , 

Brookfield  Coal  Co 

Burnett  Coal  Co , 

Mahoning  Coal  Co 

it  it 


Shaft 
Slope 
Shaft 
Slope 

Shaft 
Slope 
Drilt 


Shaft 
Drift 

n 
n 


Shaft 
Drift 

Shaft 

It 


ft 
tt 


tt 
tt 


Payne,  Newton  Sl  Co-.. 
Ward,  Warner  &  Co.... 

H.  A.  Wick  &  Co 

W.  Williams  &  Co 

Andrews  &  Hitchcock . . 

D.  Williams  &  Co 

Winfield  Coal  Co 

Curtis  &  Boyce 

Vinton  County. 

Bancroft  &  Rader 

Zaleski  Coal  Co 

Richard  Coe 

King  Bros 

Waynk  County. 

J.  P.  Burton 

Crawford,  Scott  d^  Co.. 
Silver  Creek  Mining  Co. 


tt 
tt 


tt 
tt 


tt 


Washington  County. 


Drift 


tt 


Washington.. 
G.  W.  Lyne.. 
Ohio  Coal  Co. 


TonngBtown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Wheatland,  Pa. 

Sharon,  Pa. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Cleveland. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngstown. 

Hubbard. 

Mineral  Ridge. 

Sharon,  Pa. 

Vinton  Station. 
Zaleski. 
Zaleski. 
Moonville. 
ELing's  Switch. 


Massillon. 

Massillon. 

Doylestown. 

Doylestown. 

Doylestown. 

Youngstown. 
Coal  Run. 
Marietta. 


*  Idle.       t  Drowned.       t  Worked  out. 


APPENDIX. 


The  following  was  received  too  late  to  be  inserted  in  its  proper  place  in 
the  report,  but  is  of  so  much  importance,  to  both  mine  owners  and  miners, 
that  its  insertion  here  is  deemed  advisable  and  necessary : 

INJUNCTION  AGAINST  THE  KYLE   SHAFT,  IN 

MAHONING  COUNTY. 


BEFORE  JUDGE  E.  B.  TAYLOR. 

In  the  Court  of  Common  Pleas  of  Biahoning  Coanty,  State  of  Ohio.  The  State  of  Ohio, 
on  relation  of  Andrew  Roy,  State  Mine  Inspector,  Plaintiff,  against  Daniel  B.  Slam- 
bangh  and  others.  Defendants. 

This  action  is  brought  under  the  act  of  March  21,  1874,  and  the  peti- 
tion alleges  that  the  defendants  are  the  owners  of,  and  are  now  working 
a  certain  coal  mine,  situated  in  the  county  of  Mahoning,  known  as  the 
Eyle  bank,  and  that  it  is  a  mine  worked  hf  a  shaft,  where  more  than  ten 
men  are  employed  at  the  same  time,  and  in  which  more  than  fifteen 
thousand  square  yards  have  been  excavated. 

The  petition  further  alleges  that  there  are  not  two  separate  outlets 
separated  by  natural  strata,  of  not  less  than  one  hundred  feet  in  breadth, 
by  which  outlets  distinct  means  of  ingress  and  egress  are  always  avail- 
able to  the  persons  employed  in  said  coal  mine,  and  prays  for  an  injunc- 
tion as  provided  in  section  fourteen  of  said  act. 

The  evidence  sustains  fully  all  the  allegations  of  the  petition.  In  fact, 
all  the  conflict  of  testimony  is  upon  the  point  as  to  whether  there  is  two 
ways  of  ingress  and  egress,  the  defendants  claiming  that  in  addition  to 
the  main  shaft,  the  air  shaft  furnishes  the  means  of  ingress  and  egress, 
being  provided  with  ladders  for  that  purpose.  This  air  shaft  is  in  size 
about  five  by  seven  feet,  one  hundred  and  forty  feet  in  depth,  and  situate 
from  the  down  shaft  about  two  hundred  and  fifty  yards.    Near  its  foot  is 
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kept  the  fire  by  which  the  mine  is  ventilated,  the  smoke  and  gapes  of 
which  escape  through  the  shaft. 

While  there  is  some  conflict  in  the  evidence  as  to  whether  the  air  shaft  • 
can  be  made  always  available  for  the  purpose  of  entering  into  or  escaping 
from  the  mine,  the  witnesses  substantially  agree  that  when  a  fire  is  burn- 
ing at  its  foQt,  and  it  must  always  burn  while  men  are  working,  that  m 
delay  must  occur  before  one  can  pass  up  the  shaft,  a  delay  sufficiently 
extended  to  allow  the  fire  to  be  drawn,  occupying  a  period  of  from  ten 
minutes  to  two  hours  and  a  half,  as  fixed  by  different  witnesses. 

It  is  true  that  much  danger  is  necessarily  incurred  in  coal  mining 
under  ^ven  the  most  favorable  circumstances,  but  when  we  consider  tli0 
effect  of  an  accident  occuring  in  a  mine  among  a  large  number  of  work- 
men, which  would  render  them  anxious  to  immediately  escape,  and  the 
possibility  of  a  panic  occurring  if  delayed  in  their  attempt,  I  can  not 
avoid  the  conclusion  that  the  way  of  escape  through  the  air  shaft  by 
means  of  ladders,  though  much  better  than  none,  is  not  the  ''  means  of 
ingress  and  egress  always  available  to  the  persons  employed  in  the  mine,*' 
provided  for  in  section  eight  of  the  act  referred  to.  The  language  of  the  .  j 
statute  is  too  plain  to  admit  of  such  construction.  .  '[] 

It  requires  the  defendants  to  provide  at  least  two  distinct  ways  of  es* 
cape  from  their  mine,  both  of  which  must  be  always  open  and  ready  for 
use,  for  their  employes  working  in  the  mine.    Nothing  less  than  this      ;  rj 
can  meet  the  requirements  of  the  statute,  and  as  the  defendants  have 
failed  thus  to  provide,  the  injunction  prayed  for  must  be  allowed.  ' 
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ANNUAL   REPORT. 


ColumAus,  Ohio,  December  31, 1878. 

To  His  Excellency  R.  M.  Bishop,  Governor  of  Ohio  : 

Sir:  In  compliance  with  the  requirements  of  the  law  under  which 
this  office  was  created,  I  have  the  honor  to  submit  the  following  report : 

I  entered  upon  the  discharge  of  the  duties  of  this  office  May  1, 1878, 
consequently  this  report  comprises  only  the  last  eight  months  of  the 
past  year. 

The  coal  industries  of  Ohio  increased  with  wonderful  rapidity,  and  to 
such  an  extent  that,  in  1872,  over  twelve  thousand  miners  were  employed 
in  this  State. 

Unlike  most  trades  or  avocations,  that  of  mining  coal  is  fraught  with 
great  peril  to  the  lives  of  persons  engaged  in  its  subteraneous  working. 
The  miner  alone  in  his  room,  shut  off  from  all  light  except  the  dim 
flickering  of  his  lamp,  frequently  breathing  impure  air,  and,  at  times, 
when  apparently  safe,  slowly  inhaling  deadly  gases,  until  he  falls  into  a 
stupor,  from  which  he  never  recovers;  or,  when  at  work,  little  4i'etiniing 
of  impending  danger,  the  sudden  explosion  of  dangerous  gases  either 
instantly  kills  him,  or  he  is  borne  to  the  surface  burned  almost  beyond 
resemblance,  and  in  a  dying  condition ;  or  he  is  liable  to  be  crushed  by 
great  masses  of  slate  or  rock  suddenly  falling  from  above.  Escaping  all 
these,  he  is  liable  to  fall  a  victim  to  some  disease  of  the  lungs  caused  by 
his  breathing  foul  air  and  coal  dust;  and,  in  short,  he  is  constantly  sur- 
rounded by  great  dangers,  and  his  life  depends  almost  entirely  upou  those 
in  charge  of  the  mine  in  which  he  works. 

The  alarming  fatality  among  this  class  of  workingmen  caused  the 
passage  by  the  Legislature  of  this  State  of  the  act  known  as  the 

MINING  LAW| 

Which  was  chiefly  intended  to  so  regulate  the  working  of  coal  mines 
and  the  duties  of  persons  having  charge  of  mines,  that  the  dangers  of 
mining  would  be  greatly  diminished,  and  the  lives  of  the  miners  pro- 
tected. 

In  section  two  of  the  act  referred  to  is  the  following :  "And  it  shall 
be  the  duty  of  the  person  having  charge  of  any  mine,  whenever  loss  of 
life  shall  occur  by  accident  connected  with  the  working  of  such  mine,  or 
by  explosion,  to  give  notice  forthwith  by  mail,  or  otherwise,  to  the 
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Inspector  of  Mines  and  to  the  coroner  of  the  connty  in  which  such 
mine  is  situated,  and  the  coroner  shall  hold  an  inquest  upon  the  body  of 
the  person  or  persons  whose  death  has  been  caused,  and  inquire  carefully 
into  the  cause  thereof,  and  shall  return  a  copy  of  the  verdict  and  all  the 
testimony  to  such  inspector." 

Unfortunately,  no  penalty  is  attached  for  a  noncompliance  with  the 
law,  and,  I  regret  to  say,  that  but  little  attention  is  paid  to  it  by  persons 
in  charge  of  mines,  or  by  coroners  holding  inquests  under  its  provisions. 
This  was  also  the  case  in  the  Slate  of  Pennsylvania  until  the  Legisla- 
ture of  that  State  passed  an  act  making  a  failure  to  comply  a  penal 
offense,  and  providing  a  heavy  penalty  in  case  of  such  noncompliance. 

In  examining  the  reports  of  my  predecessor,  I  find  he  has  several 
times  called  attention  to  this  fact,  and  I  most  earnestly  recommend  that 
legislation  may  be  had  on  this  subject,  as  the  law  is  practically  a  dead 
letter  as  it  stands  at  present. 

In  the  State  of  Pennsylvania,  when  an  accident  occurs  in  a  mine,  the 
operators  are  not  allowed  to  do  any  work  in  that  portion  of  the  mine 
afiected  by  such  accident  (except  such  as  is  immediately  necessary  to 
prevent  additional  loss  of  life  or  property),  until  after  it  has  been  in- 
spected by  the  inspector  of  the  district  in  whose  division  the  mine  is 
situated.  This  enables  the  inspector  to  make  a  thorough  examination 
into  the  ckuses  which  led  to  the  accident,  and  to  place  the  responsibility 
where  it  properly  belongs. 

In  this  State,  however,  when  an  accident  occurs,  almost  the  first  thing 
done  is  to  repair  that  part  of  the  mine  and  continue  operations,  and  in  a 
few  days  all  traces  which  pertained  to  the  cause  of  the  accident  have  been 
either  removed  or  so  obliterated  as  to  prevent  a  comprehensive  examina- 
tion in  regard  to  the  cause  of  the  accident. 

Very  few  accidents  occur  in  coal  mines  which  are  not  directly  due  to 
want  of  caution  on  the  part  of  the  miners,  or  to  culpable  negligence  or 
want  of  proper  knowledge  of  the  science  of  mining  on  the  part  of  the 
person  having  charge  of  the  mine. 

In  countries  where  mining  has  been  carried  on  for  a  long  time,  the 
necessity  for  having  the  mines  in  charge  of  skillful  and  competent  men 
is  fully  appreciated.  Many  countries  have  established  mining  schools  for 
the  education  of  persons  intending  to  follow  that  particular  branch  of 
business.  The  result  has  been  a  very  desirable  one ;  as  competent  man- 
agement not  only  protects  the  lives  and  health  of  the  miners,  but  also 
the  property  of  the  operators,  and  facilitates  the  working  of  the  mines  to 
thie  best  possible  advantage. 

It  is  not  generally  understood  to  what  a  great  extent  the  lives  and 
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health  of  miners  depend  on  the  knowledge  and  action  of  the  bank  boss, 
superintc  ndent,  or  the  person  having  immediate  supervision  of  the  mine. 
Upon  the  latter  falls  tberesponsibility  of  supplying  pure  air,  preventing 
an  accumulation  of  poisonous  gases,  keeping  the  mine  free  from  water, 
and,  in  fact,  the  general  sanitary  condition  of  the  mine.  He  should  be 
competent  to  survey  the  mine,  or,  if  he  is  not,  should  have  the  mine  sur- 
veyed at  proper  intervals  by  a  competent  party. 

THK   COAL   FIELDS  OP   OHIO. 

The  coal  district  of  Ohio  comprises  a  space  of  about  180  miles  in  length 
by  80  miles  in  width  at  its  widest  part,  havinpj  an  area  of  about  ten  thou- 
sand square  miles.  The  counties  principally  underlaid  with  coal  are 
Athens,  Belmont,  Carroll,  Columbiana,  Coshoctouv  Gallia,  Guernsey,  Har- 
riEon,  Holmes,  Jefferson,  Lawrence,  Mahoning,  Meigs,  Morgan,  Monroe^ 
Muskingum,  Noble,  Perry,  Stark,  Tuscarawa«»,  and  Washington.  The 
counties  only  partially  in  the  coal  measure  are  Fairfield,  Hocking,  Jack* 
son,  Licking,  Medina,  Scioto,  Summit,  Trumbull,  Vinton,  and  Wayne. 
There  are  also  found  small  detached  basins  in  Ashland,  Knox,  Richland, 
and  Wayne.  The  coal  district  proper  extends  from  Trumbull  county,  on 
the  north,  to  the  Ohio  River,  at  Scioto  county,  on  the  south,  and  from 
thence  eastward,  over  western  Prfunsvlvania. 

There  are  nine  coal  seams  in  Ohio  from  which  coal  is  mined  to  a  greater 
or  less  extent.  Most  of  these  seams  are  of  local  importance  only,  but 
several  of  them  are  directly  traceable  throughout  the  entire  Alleghany 
coal  field,  and  many  eminent  geologists  Consider  them  identical  with  the 
coal  found  in  Indiana  and  Illinois. 

COAL   NO.    I 

Is  known  by  a  variety  of  local  names,  taken  from  the  various  localities 
where  it  is  mined ;  as,  in  Jackson  county,  it  is  called  the  "Jackson  coal;" 
while,  going  north,  we  find  it  called  '*  Lower  Muskingum,"  "Massillon," 
"Mahoning,"  "Briar  Hill,"  etc.  In  Pennsylvania  it  is  called  the 
"  Sharon." 

This  coal  has  been  much  more  sought  after  than  any  other  seam.  For 
many  years  it  was  considered  the  only  coal  entirely  suitable  for  blast  fur- 
naces, and  at  present  it  is  used  for  smelting  iron  to  a  greater  extent  than 
any  of  the  other  seams,  although  it  has  found  a  formidable  rival  in  the 
""Great  Vein,"  or  No.  6.  Although  continuous,  it  is  very  irregular,  and 
I  can  safely  say  that  more  money  has  been  expended  in  prospecting  for 
this  coal  than  has  been  for  all  the  other  seams  together. 

It  is  chiefly  mined  through  shafts,  and  lies  in  spots;  it  frequ' 
happens  that  by  drilling  one  hole  it  is  found  well  developed,  wbild  t 
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hole  may  be  put  down  within  a  hundred  yards  of  the  first  and  no  ooal  off 
value  found,  a  worthless  shale  appearing  in  its  stead. 

COAL   KO.   II 

Is  usually  found  about  sixty  feet  above  No.  1,  and  is  of  little  importance 
except  with  some  few  local  exceptions.  It  has  been  found  five  feet  thick 
in  Holmes  county,  but  is  neither  regular  or  continuous. 

GOAL  NO.  m 

Lies  about  eighty  to  one  hundred  feet  above  No.  2,  and  is  vtorked,  to  a 
limited  extent,  at  various  points  for  local  use ;  in  a  few  localities,  how- 
ever, it  assumes  considerable  importance,  and  is  extensively  mined  in  the 
counties  ot  Columbian^,  Stark,  and  Tuscarawas,  and  ranges  from  three 
and  one-half  to  seven  feet  in  thickness.  It  is  commonly  called  the  '^New 
Lisbon  coal.'' 

COAL   KO.    IV 

Lif  8  from  forty  to  sixty  feet  above  No.  3.  It  is  very  irregular,  but,  like 
No  8,  is  frequently  found  as  cannel  cocU. 

COAL  KO.   V 

Lies  about  sixty  feet  above  No.  4,  and  is  quite  persistent,  but  varies 
greatly  in  quality.  It  is  extensively  mined  in  different  localities,  and 
varies,  where  mined,  from  three  and  one-half  to  five  feet  in  thickness. 

COAL   NO.    VI. 

From  thirty  to  sixty- five  feet  above  No.  5,  is  found  Coal  No  6,  known 
as  the  "Great  Vein/'  which  comprises  in  amount  over  one-third  of  all  the 
coal  in  tbe  Stite.  It  is  continuous,  and  the  moH  regular  of  any  of  the 
seams  found  in  the  State.  Its  thickness  varies  from  lour  feet  in  Holmes 
county,  to  fifteen  feet  four  inches  on  Sunday  Creek,  in  Perry  county, 
where  it  attains  its  greatest  thickness. 

The  following  article,  written  by  Prof.  Newberry,  is  taken  from  the 
Geological  Survey  of  Ohio,  Vol.  2,  compiled  in  1873  : 

'*  This  ooal  (No.  6)  is  probably  the  most  interesting  and  important  of  all  oor  eoal  seams. 
It  attaioB  greater  thickness,  oconpies  a  wider  area,  and  in  its  different  outcropf  and 
phases  supplies  a  larger  araoont  of  good  fael  than  any  other.  It  also  seems  destined  to 
make,  in  the  fntore,  still  more  important  contributions  to  tbe  wealth  of  tbe  State.  In 
the  remarkable  section  whioh  terminates  the  coai-field  at  its  northwestern  oorner,  in 
Holmes  county.  Coal  No.  6  is  only  two  feet  in  thickness,  but  it  is  here  partially  cut  away 
by  the  heavy  sand-rock  (Mahoning  sandstone)  which  overlies  it  in  so  many  localities. 
A  few  miles  further  east,  near  Millersbnrg,  at  the  mine  of  Judge  Armor,  it  is  six  feet 
thick,  in  two  benches,  the  parting  being  near  the  middle, 

**  Here  it  exhibits  a  obaraetsr  whioh  it  generally  holds  througliout  northern  Ohio,  viz.: 
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it  is  laiher  soft,  bat  very  bright  and  black  coking  coal,  containing  a  moderate  amount 
of  snlphnr,  but  too  mnoh  to  permit  its  employment  for  the  mannfaotnre  of  gas. 

"  Thronghont  Holmes  coonty  Coal  No.  6  is  almost  constantly  present,  running  ftom 
three  to  six  feet  in  thickness,  and  is  the  source  from  which  most  of  the  ftael  used  by  the 
inhabitants  is  supplied. 

*'  In  Tuscarawas  county  it  is  likewise  the  most  important  seam.  On  Stone  Creek  it  is 
thin,  but  in  adjoining  localities  it  ranges  from  four  to  five  feet  thick.  At  Port  Washing- 
ton it  is  seven  feet  thick.  Elsewhere,  as  at  Trenton,  Uhrichsyille,  Dennison,  Pike  Run, 
New  Philadelphia,  the  Goshen  Salt  Well,  and  in  the  yalley  of  the  Connotton,  it  is  nearly 
of  the  same  thickness,  from  four  to  five  feet 

''At  IJhrichsville  it  is  quite  largely  mined  and  coked  by  Mr.  Andreas.  The  Trenton 
mines  have  supplied  a  large  amount  of  this  fuel  to  the  Cleveland  market  for  the  last  five 
and  twenty  years.  Throughout  all  this  region  it  is  a  typical  coking  coal,  which  will 
make  an  excellent  coke  if  properly  washed. 

''  In  Stark  county,  Coal  No.  6  runs  through  all  the  southern  and  eastern  townships. 
It  is  the  coal  mined  at  Osuaburgh,  and  highly  esteemed  in  all  parts  of  the  county  for 
blacksmiths'  use.  Tliroughout  Mapleton,  Robertsville,  and  Paris,  this  coal  is  from  four 
to  six  feet  in  thickness,  and  fully  up  to  its  average  of  excellence. 

"Near  New  Chambersburg,  it  crosses  the  line  of  the  Cleveland  and  Pittsburgh  Rail- 
road, and  stretches  thence  continuously  through  the  highlands  of  the  water-shed  far 
into  Pennsylvania.  At  Salioeville,  Hammondsville,  and  Linton,  it  is  caUed  the  *'Big 
Vein,"  and  ranges  from  five  to  seven  feet  in  thickness — a  coking  coal  not  quite  as  pure 
as  further  west. 

*'  At  Liutoa  it  is  underlaid  by  four  or  fi\'e  inches  of  cannel,  which  is  fall  of  the  remains 
of  aquatic  animals,  and  is  plainly  the  carbonaceous  sediments  of  an  open  lagoon  in  the 
coal  maish.  About  fifty  species  of  fossil  fishes  and  salamanders  have  been  tsken  from 
one  mine  at  this  locality. 

''Just  above  Steubenville,  Coal  No.  6  dips  below  the  river,  and  this  is  the  seam  mined 
in  the  shafts  at  this  point,  Mingo,  Lagrange,  Rush  Run,  etc.  At  Steuben vilie  it  is  about 
four  feet  in  thickness — a  partially  open-burning  coal  of  great  excellence.  It  has  been 
considerably  used  in  the  raw  state  for  the  manufacture  of  iron,  but  is  now  more  gener- 
ally coked.  At  Rush  Run  it  is  from  seven  to  eight  feet  in  thickness,  but  is  not  quite  so 
pure  as  at  Steubenville,  and  is  moi  e  broken  by  partings. 

"  In  all  the  northern  pari  of  Columbiana  coonty  this  coal  is  found  in  an  almost  un- 
broken sheet.  Near  New  Lisbon  it  is  the  coal  mined  on  the  Shelton,  Arter,  Teagarden, 
and  Martin  farms,  ranging  from  four  to  seven  feet  thick. 

"  About  Achor  and  Palestine,  on  the  eiistem  line  c»f  the  county,  the  Coal  No.  6  becomes 
purer,  but  somewhat  thinner  than  further  west. 

"This  is  the  seam  mined  at  Carbon  Hill,  and  in  this  region  is  generally  known  as  the 
'  four  foot '  or  '  Carbon  Hill '  seam. 

"  At  Adior  it  is  mined  by  several  parties ;  the  ooal  is  from  three  and  a  half  to  finir 
and  a  half  feet  thick,  and  yery  clean,  bright,  and  pure. 

"At  the  Sterling  mines  Coal  No.  6  is  worked  by  Freeman  Butts,  Esq ,  and  is  largely 
sold  as  a  gas  coal.  Throughout  eastern  Columbiana  county,  and  over  a  large  area  in 
western  Pennsylvania,  Coal  No.  6  is  underlaid  by  a  bed  of  limestone  of  firom  two  to  eight 
feet  in  thickness ;  but  this  disappears,  or  is  only  occasionally  seen  toward  the  west.  By 
the  Pennsylvania  geologists  our  Coal  No.  6  is  called  the  Vgper  F^jpcrt  seam,  4md  tiie 
limestone  under  it  is  called  the  Freepori  limMtane. 

"Going  south  from  onr  starting-point  in  Holmes  ooniKfy,  we  find  that  Coal  UTo.  6^  in 
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CdBhooton,  exhibits  an  excellent  development.    It  is  mined  in  a  great  number  of  places — 
foi  the  most  part  retaining  the  characters  that  have  been  already  attributed  to  it. 

''  Here,  as  elsewhere,  it  nsnally  lies  in  two  benches,  with  a  parting  usually  below  the 
middle.  At  Coshocton,  and  in  that  vicinity,  it  is  harder  and  purer  than  further  north ; 
it  is  largely  mined  and  shipped  on  the  Pittsburgh,  Cincinnati  and  St.  Louis  Railroad. 

"Though  not  yet  used  for  iron-making,  if  properly  coked,  the  coal  of  this  seam  in 
Coehocton  county  would  supply  a  very  large  amount  of  good  furnace  fael. 

"South  of  the  National  Road  Coal  No.  6  acquires  such  magnitude  and  excellence  tha^ 
it  quite  over-shadows  all  the  other  coal-seams  of  the  State.  In  Muskingum  county  it 
has  much  the  appearance  it  has  farther  north,  but  is  not  so  thick  and  pure  as  in  Coshoc- 
ton. In  the  adjoining  county  of  Perry  It  expands  to  a  maximum  thickness  of  nearly 
thirteen  feet,  and  is  the  '  Great  Yoin'  of  the  Straitsville  region.  It  is  also  of  excellent 
quality,  is  open-burning  furnace  coal,  containing  a  small  amount  of  sulphur,  and  is  too- 
oessfully  used  for  the  manufacture  of  gas. 

"The  identity  of  the  Straitsville  coal  with  No.  6  will  hardly  be  questioned  by  anyone 
who  follows  the  seam  down  through  its  line  of  outcrops  and  mines  by  which  it  is  con- 
nected with  the  No.  6  of  Coshocton,  Holmes,  and  Tuscarawas.  It  Is  always  recognizable 
by  its  dimensions,  its  partings,  and  by  its  relation  to  the  Putnam  Hill  limestone  and 
Coal  No.  5  below,  and  to  the  Cambridge  coal  aod  to  the  Crlnoidal  limestone  (Ames  lime- 
.  stone)  of  the  Barren  Measures  above.  What  the  reach  of  Coal  No.  6  toward  the  east 
and  back  from  its  line  of  outcrop  in  Perry  and  Athens  may  be,  we  do  not  know,  but  it 
has  been  struck  in  borings  in  numerous  localities  where  it  had  passed  one  hundred  feet 
below  the  snrface,  here  maintaining  a  thickness  of  from  eight  to  twelve  feec.  It  is 
highly  probable  that  it  extends  beneath  a  large  tract  of  country  east  of  where  it  is  now 
mined,  where  it  is,  far  below  the  surface,  readily  accessible  by  shafts. 

"  It  will  be  remembered  that  in  passing  southward  on  the  Ohio,  Coal  No.  6  beeomea 
thicker  than  l^arther  north,  and  we  are  thus  encouraged  to  hope  that  its  greatest  de- 
velopment is  in  this  direction. 

"Tie  Straitsville  coal  has  not  been  certainly  lecoguized  south  of  Athens  county.  If 
extending  further  in  this  direction,  it  is,  on  its  western  ontcrop,  much  diminished  in 
thickness  and  value.'' 

Since  the  above  was  written,  the  superiority  of  the  smelting  qualities 
of  this  coal  in  the  Hocking  Valley,  Straitsville,  and  Shawnee  regions, 
has  been  fully  demonstrated,  and  thirteen  stone  coal  blast  furnaces  have 
been  erected  in  these  localities,  which  depend  entirely  on  No.  6  coal  for 
their  fuel. 

This,  with  the  ore  and  limestone  found  in  that  section,  produces  pig 
iron  at  a  very  low  figure,  and  of  a  very  desirable  quality.  The  coal  in 
this  section  was  first  developed  for  shipping  purposes  in  1870,  and  already 
nimishes  employment  to  over  four  thousand  miners  (including  ore 
miners).  The  rapid  increase  of  the  output  was  such,  that,  in  1878,  over 
one  million  two  hundred  and  eighty  five  thousand  tons  were  shipped  to 
market,  besides  nearly  three  hundred  thousand  tons  which  were  used  by 
the  furnaces.  ; 

COAL  NO.  VI  a  i 

Is  usually  found  about  forty  feet  above  No.  6;  it  is  commonly  called  >  the 
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"  Norris  coal,"  and  until  quite  recently  has  not  been  considered  of  much 
value. 

During  the  last  six  months,  however,  it  has  been  found  in  large  de- 
posits, in  Perry  and  Athens  counties,  of  an  excellent  quality. 

It  reaches  its  maximum  thickness  on  Sunday  Creek,  in  Perry  county. 

On  the  lands  of  the  Ohio  Iron  Company,  near  Ferarra,  it  has  been  re- 
cently develof)€d,  and  found  to  be  of  an  excellent  quality,  comparatively  free 
from  sulphur,  and  particularly  adapted  to  making  a  coke  for  furnace  use. 

This  company  propose  to  give  it  a  trial  in  their  iron  works  at  Zanes- 
ville,  as  soon  as  the  Sunday  Creek  Railroad  (now  building)  is  completed 
to  their  mine. 

Should  this  coal  coke  as  well  as  expected,  it  will  be  a  great  benefit  to 
this  already  well  favored  district. 

COAL  NO.  vn 

Should  lie  about  fifty  to  sixty  feet  above  No.  6  A.;  it  is  known  by  a 
variety  of  local  names,  "  Bayley's  Run,"  "  Le^sburgh,"  "  Salineville  top 
vein,"  "Cambridge,"  etc.  At  some  points  its  quality  is  very  good,  al- 
though it  usually  contains  a  large  percentage  of  sulphur.  * 

COAL  NO.   VIII 

Is  about  four  hundred  feet  above  No.  7,  and  is  extensively  mined  in  dif- 
ferent localities,  principally  along  the  Ohio  River,  where  it  is  usually 
designated  "  Pomeroy  coal." 

This  coal  is  the  lowest  one  of  what  is  geologically  designated  as  the 
**  Upper  Coal  Measure."  Between  No.  7  and  No.  8  is  about  four  hundred 
feet  of  sandstone  and  shale.  This  section  is  called  the  ^'Barren  Measure;" 
although  traces  of  coal  have  been  discovered  in  it,  there  have  been  no 
good  developments  found.  There  are  several  thin  veins  found  above  No. 
8,  but  with  some  local  exceptions,  have  but  little  importance. 

MINING. 

Diodorus  Siculus  gives  a  more  minute  account  of  the  mining  processes 
of  the  Egyptians  under  the  Ptolemies,  than  we  possess  of  any  other  an- 
cient people.  To  the  working  of  the  gold  mines  upon  the  confines  of 
Egypt,  criminals  and  prisoners  of  war  were  condemned.  Recent  discov- 
eries have  also  conclusively  shown  that  mining  was  carried  on  long  ago,  in 
the  copper  regions  of  Lake  Superior  and  the  silver  districts  of  New  Mexico. 

*  Since  the  above  was  written  I  have  learned  of  some  recent  and  valoable  discoveries 
of  this  coal  found  in  Athens  and  Perry  conn  ties.  Near  Kelsonville  it  has  been  foand, 
very  free  from  snlphnr,  and  in  large  deposits.  Extensive  preparations  are  in  progress 
for  coking  this  coal,  and  the  fact  of  ita  being  so  near  the  iron  fhmaces,  renders  it  very 
valoable. 
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While  the  implements  employed  by  the  workmen  of  these  ancient 
mines  were  only  rude  hammers  of  stone,  indicating  but  little  progress 
in  the  mechanical  arts,  the  immense  amount  of  labor  bestowed  upon  the 
work  of  extracting  the  metallic  products,  showed  the  high  value  which 
an  ignorant  race  set  upon  the  metals. 

Ad  mankind  advanced  in  the  arts  and  civilization,  new  properties  and 
uses  of  minerals  were  frequently  discovered,  till  mining  has  grown  to  be 
one  of  the  chief  industrial  pursuits  of  man. 

As  mines  were  worked  in  ancient  times,  and  are  yet  among  barbarous 
nations,  the  applications  of  labor-saving  machinery  are  few  and  exceed- 
ingly rude.  The  rock  through  which  the  shafts  are  sunk  and  the  hori- 
zontal galleries  are  driven,  is  slowly  broken  off,  sometimes  by  the  aid  of 
fires  kept  burning  against  it,  and  the  fragments  are  laboriously  brought 
to  the  surface  upon  the  heads  or  shoulders  of  the  workmen,  who  climb 
by  insecure  steps  cut  in  the  slopes,  or  by  ladders  formed  of  single  logs 
with  sticks  for  rounds  inserted  in  their  sides.  Even  the  water  which 
flows  in  is  sometimes  removed  in  the  same  way,  or  drawn  out  by  hand. 

The  simple  windlass  was  a  great  invention  for  the  miner,  and  is  now 
universally  in  use  for  the  sinking  of  shafts  to  moderate  depths,  and  even 
for  prosecuting  mining  operations  to  some  extent.  For  heavier  work  the 
horse  whim  has  been  introduced  in  modern  times.  This  is  a  drum  at- 
tached to  a  vertical  axle  and  carried  around  by  one  or  several  horses  se- 
cured to  its  horizontal  arms. 

Around  the  drum,  which  corresponds  to  the  barrel  of  the  windlass,  the 
rope  is  wound,  the  ends  of  which  pass  over  pulleys  and  down  the  shaft, 
supporting  the  buckets  in  which  the  material  to  be  raised  is  drawn  up. 
Where  water  power  was  conveniently  at  hand,  this  has  been  used  for  the 
same  purposes.  With  the  invention  of  the  steam  engine,  more  efficient 
machines  of  various  kinds  were  brought  into  use;  and  when  this  was 
applied  to  mining  purposes  in  1765,  by  Watt,  in  Cornwall,  it  was  soon 
found  that  much  more  powerful  hydraulic  apparatus  could  be  used  than 
was  ever  before  applied  to  mining,  and  large  pumps  with  heavy  cast  iron 
pipes,  capable  of  supporting  a  pressure  of  a  column  of  water  several  hun- 
dred feet  high,  were  substituted  for  the  clumsy  wooden  pumps  that  had 
been  previously  in  use.  Thus  the  means  were  afforded  of  carrying  the 
workings  to  greater  depths  than  were  ever  before  reached,  and  of  raising 
to  the  surface  the  immense  bodies  of  water  that  continually  collect  in 
deep  excavations,  as  also  of  vastly  larger  quantities  of  material. 

The  large  transportation  of  the  products  of  coal  mines  led  to  the  in- 
vention of  railways,  which,  constructed  of  wood,  were  laid  from  the 
mouths  of  the  shafts  at  the  collieries  in  the  north  of  England  down  to 
the  places  of  shipment,  and  were  in  use  for  about  two  hundred  years  be. 
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fore  they  were  applied  to  other  purposes.  More  recently  introduced  in 
the  long  levels  of  the  mines,  the  tracks  of  wooden  or  iron  rails  have 
greatly  added  to  the  facilities  of  removing  the  excavated  materials.  In 
this  direction  the  mining  art  has  been  greatly  advanced  by  modern  im- 
provements. 

In  the  long,  narrow,  often  poorly  ventilated  passages,  the  smoke  of  the 
powder,  after  blasting,  long  keeps  the  men  from  their  work,  and  envel- 
opes them  a  great  part  of  the  time  in  an  unhealthy  atmosphere.  The 
air  is  further  vitiated  by  the  numerous  lamps  and  candles  required  for 
light,  and  also  by  the  breathing  ot  the  men  and  horses,  or  mules,  which 
are  employed  in  large  mines.  Its  temperature  also  is  raised  by  the  same 
causes,  as  well  as  by  the  general  increase  of  heat  with  ii^creasing  depth. 
Ventilation  is,  therefore,  a  matter  of  the  first  necessity,  and  should  be 
provided  for  in  all  mines  by  the  arrangement  of  the  shafts  and  levels,  so 
as  to  secure  a  downward  current  of  air  through  the  lower  openings,  and 
an  ascending  current  through  the  shafts,  at  the  mouth  of  which  chim- 
neys are  sometimes  raised  to  increase  the  draft.  In  collieries,  where 
noxious  or  explosive  gases  are  generated,  and  thorough  and  rapid  venti- 
lation is  all  important  for  the  safety  of  the  workmen,  furnaces  or  fans 
should  be  located  at  or  near  the  "  upcast "  shafts,  by  which  a  powerful 
draft  is  created,  and  currents  of  air  are  drawn  along  through  distant 
parts  of  the  mine.  Revolving  fans  and  other  machines  are  also  emploved 
to  drive  the  air  through  the  passages,  which  will  be  referred  to  under  the 
head  of  ventilation. 

The  mineral  treasures  of  the  earth  are  found  not  scattered  indiscrimi- 
nately in  any  country,  or  in  any  rock  formation,  but  mostly  limited  to 
certain  groups  of  rocks,  and  usually  to  certain  districts.  The  discovery 
of  a  valuable  mine  in  any  long  settled  country,  out  of  one  of  these  dis- 
tricts, may  always  be  regarded  as  extremely  improbable. 

COALS  AND   COLLIERIES. 

The  use  of  coal  by  the  English  is  traced  back  many  centuries.  His- 
torical mention  is  made  of  the  trade  of  Newcastle  in  this  material,  in  the 
year  1281.  Its  use  in  London  was  prohibited  in  the  reign  of  Edward  I, 
the  smoke  being  then  regarded  as  injurious  to  health. 

But,  though  by  several  acts  of  Parliament,  its  employment  continued 
to  be  prohibited;  the  mineral  fuel,  as  wood  became  scarce,  found  its  way 
as  a  substitute;  and  from  the  time  of  Charles  I  it  has  been  the  common 
fuel,  not  only  of  London,  but  of  the  greater  portion  of  the  island. 

The  steam  engine  immensely  multiplied  the  demand  for  it;  it  WW 
found  useful  in  various  mechanical  and  metallurgical  arts,  some  of  m 
owe  their  importance  wholly  to  this  new  source  of  power,  a8  it  a 
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be  called.  Its  application  to  the  production  of  gas  for  illumination,  far- 
ther increased  the  demand;  as  at  a  later  period  has  also  its  newly  dis- 
covered capacity  for  producing  valuable  oils  and  other  highly  combustible 
compounds. 

The  consumption  in  Great  Britain  increased  to  such  an  extent  that 
the  coal  mines  became  an  essential  element  in  the  prosperity  of  the 
kingdom.  In  no  other  country  was  the  production  to  be  compared  with 
that  of  its  mines,  and  no  where  did  manufacturers  and  commercial  pros- 
perity, dependent  on  the  use  of  steam  on  land  and  sea,  so  rapidly 
increase. 

Undoubtedly  England's  wealth  as  a  nation  is  directly  attributable  to 
her  immense  deposits  of  coal. 

OHIO  COAL. 

In  1765  coal  was  discovered  near  Bolivar,  in  Tuscarawas  county,  by  its 
being  seen  on  fire.  It  was  first  practically  developed  in  Tallmadge,  in 
1820,  for  blacksmithing  purposes.  At  present  nearly  twenty  thousand 
persons  are  actively  engaged  in  coal  mining,  and  in  connection  with  the 
iron  industry,  which  is  dependent  on  it,  it  is  by  far  the  leading  industry 
of  this  State. 

Ohio  ranks  second  in  the  Union  as  a  coal  producing  State,  last  year 
nearly  six  million  tons  being  mined  in  the  State. 

It  is  very  generally  understood  that  coal  lies  in  seams,  these  following 
in  different  localities  different  directions,  as  in  Pennsylvania  these  seams 
frequently  run  in  a  vertical  direction,  and  occasionally  may  run  vertic- 
ally for  a  distance  and  suddenly  change  and  follow  a  rolling  course,  some- 
times vertical  and  sometimes  horizontal. 

In  this  State,  however,  the  coal  seams  invariably  lie  in  a  horizontal 
position,  except  usually  a  dip  of  from  twenty  to  thirty  feet  to  the  mile, 
toward  the  Ohio  River.  As  these  seams  are  sometimes  found  high  upon 
the  hillsides,  and  in  other  cases  hundreds  of  feet  below  the  bottom  of  the 
valleys,  it  is  readily  seen  that  different  methods  have  to  be  used  to  meet 
the  varied  requirements.  The  principal  methods  made  use  of  are  known 
as  the  *' drifts"  and  ''shafts,"  which  latter  includes  what  are  sometimes 
called  "  slopes." 

DRIFT  SYSTEM. 

Xn  their  simplest  form,  as  seen  in  the  bituminous  coal-fields  west  of 
the  Alleghany  Mountains,  where  the  strata  lie  nearly  horizontally,  and 
the  coal  beds  included  among  them,  pass  upon  a  level  through  each  hill, 
the  collieries  employ  little  or  no  machinery.  Narrow  passages  are  exca- 
vated in  the  coal.  A  track  is  laid  upon  the  floor  or  bottom  un- 
derlying the  coal,  for  the  bank  cars  or  wagons  to  run  on,  and  the  entry 
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* 

and  track  are  extended  as  the  excavation  proceeds.  In  the  smaller 
banks  men  or  boys  push  the  coal  wagons  out  by  hand  ;  but  in  the  larger 
drifts,  mules  are  required.  The  cars  are  made  to  discharge  themselves  on 
the  outside.  The  mules  are  very  easily  taught  this  kind  of  work,  and 
will  come  out  with  loaded  cars  and  return  alone  into  the  dark  passages 
of  the  mine  with  the  empty  cars. 

Within  the  hill  the  passages  branch  out  in  various  directions,  generally 
after  a  regular  plan  of  gang-ways  and  chambers,  so  laid  out  that  the 
greatest  amount  of  coal  can  be  safely  removed  with  the  least  amount  left 
as  pillars  to  support  the  superincumbent  strata.  Logs  of  wood,  set  on 
end,  and  called  props,  aid  to  support  this  weight,  but  when  the  locality 
is  nearly  exhausted,  the  pillars  of  coal  may  at  last  be  removed,  com- 
mencing at  the  extreme  portions,  and  letting  the  whole  mass  above  grad- 
ually settle  down. 

In  these  works,  simple  as  they  are,  two  sources  of  trouble  must  be  pro- 
vided against,  as  in  the  collieries  of  greatest  pretensions,  ^lir  circulates 
slowly  through  long  underground  passages,  in  the  warm,  sultry  weather 
especially,  not  entering  more  than  one  hundred  yards  in  a  state  suffi- 
ciently pure  for  men  to  continue  at  work  and  for  candles  to  burn.  Shafts 
sunk  from  higher  ground  down  to  the  workings  act  as  chimneys,  and 
cause  a  free  circulation. of  air;  but  it  is  not  always  convenient  or  practi- 
cable to  sink  these  shafts.  Gang-ways,  coming  out  to  the  surface  at  two 
or  more  points,  and  connected  together  within,  tend  to  cause  a  circulation 
of  air  through  all  iheir  extent.  Artificial  means,  however,  should  be 
generally  employed,  as  exhausting  air  by  a  fan  or  furnace  from  the  ex- 
treme workings. 

The  other  cause  of  trouble  is  the  collecting  of  water  in  the  mine  by 
the  bed  sloping  away  from  the  entrance.  This  involves  cutting  a  drain 
to  the  level  of  the  lowest  working,  or  opening  the  mine  at  a  lower  point 
on  the  dip  of  the  bed,  removing  the  water  by  pumping,  or,  as  is  fre- 
quently done,  hauling  out  the  water  in  water-tight  cars. 

As  the  expense  of  ventilation  and  drainage  in  a  poorly  adapted  mine 
sometimes  exceeds  the  actual  cost  of  extracting  the  coal,  it  is  apparent 
that  the  position  of  a  bed  with  relation  to  the  facilities  of  effecting  these 
requisites  is  a  subject  of  the  first  importance. 

Many  properties  containing  a  coal  bed  of  excellent  quality  are  ren- 
dered of  little  value  by  the  strata  sloping  in,  while  others  a^joiningi 
having  the  same  bed,  are  worked  to  profit  by  rea^n  of  being  litnated 
upon  a  lower  line  of  the  outcrop. 

Difficulties  are  often  encountered  from  the  uneoii] 
which  is  commonly  of  black  slate,  and,  unless  in  \» 
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not  easily  sustained  except  with  numerous  props.    Sometimes  even  the. 
upper  layers  of  the  coal  bed  must  be  left  for  the  roof. 

THB  SHAFT  SYSTEM. 

The  shaft  is  usually  suuk  with  particular  reference  to  the  permanent 
drainage  of  the  mine,  and  for  this  reason  is  located  in  a  position  to  reach 
the  coal  bed  at  a  lower  level  than  that  of  the  great  body  of  the  coal  to  be 
excavated.  It  may  pass  through  several  different  coal  beds,  all  of  which 
may  be  worked  by  means  of  it.  The  water  circulating  among  the  strata 
above,  finds  its  way  into  the  sump  or  pit  sunk  at  the  bottom  of  the  shaft, 
and  is  pumped  from  this  to  the  surface.  The  same  shaft  may  be  used  for 
hoisting  to  the  surface  the  coal  and  slate  removed  in  the  excavation,  and 
may  also  serve  to  aid  in  the  ventilation  of  the  mine,  and,  again,  as  a  way 
of  ingress  and  egress  to  and  from  the  mine  for  the  miners  and  other 
under-ground  employes. 

When  intended  for  all  these  purposes,  it  is  made  of  large  size — fifteen 
feet  or  more  in  length  by  seven  or  eight  feet  in  width — and  divided  by 
board  partitions  into  several  shafts  extending  to  the  bottom.  Shafts,  how- 
ever, are  often  made  of  circular  or  elliptical  area,  and  from  ten  to  fifteen 
feet  in  diameter.    These,  too,  are  divided  into  three  parts. 

The  sinking  of  a  main  shaft  in  the  deep  basins  of  the  English  coal 
fields,  is  often  an  undertaking  of  great  importance,  involving  heavy  out- 
lays, sometimes  extending  through  several  years,  before  the  coal  bed  is 
reached.  '^The  depth  and  nature  of  the  alluvial  cover  to  the  rock 
strata,"  says  a  recent  writer,  "  the  weight  of  water  to  contend  with,  en- 
gine power,  arrangements  for  future  ventilation,  beside  many  local  difli- 
culties  for  whioh  no  rule  can  be  applied,  are  all  points  requiring  the 
greatest  deliberation  and  forethought.  And  when  we  consider  that  the 
deepest  shaft  in  Great  Britain  was  sunk  and  fitted  up  with  engine  power, 
etc.,  at  an  outlay  of  £100,000  ($500,000),  extending  over  a  period  of  ten 
years,  we  will  then  be  able  to  form  an  idea  of  the  cost  and  time  generally 
required  for  such  operations,  however  simple." 

Tomlinson  mentions  that  £50,000  has  often  been  expended  before  the 
coal  seam  intended  to  be  worked  was  reached. 

A  considerable  portion  of  the  expense  incurred  in  these  works  is  in 
arresting  the  flow  of  quicksands,  which  are  often  encountered  near  the 
orface,  and  also  the  influx  of  water,  streams  of  which  are  met  with  at 
all  depths. 

This  is  accomplished  by  a  system  of  *^  tubing  ,* "  which  is  encasing  the 
shaft  in  a  lining  of  thick  plank,  braced  within  by  sets  of  timber  arranged 
at  intervals  around  the  sides. 
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For  round  shafts,  cylinders  of  cast  iron  have  for  some  time  been  suo* 
cessfuUj  used  in  England,  made  in  sections,  which  are  lowered  into  the 
shaft  and  fitted,  water-tight,  into  places  prepared  for  them. 

Quicksands,  and  treacherous  ground  of  this  nature^  must  first  be  kept 
back  and  temporarily  secured  by  a  tight  wooden  casing,  within  which 
the  permanent  one  is  placed. 

The  tubing  of  the  upper  part  of  the  shaft,  above  the  solid  rock  and 
resting  upon  it,  is  sometimes  constructed  of  brick  or  stone  work,  laid  in 
hydraulic  cement. 

From  the  bottom  of  the  shaft,  entries  are  driven  in  different  directions 
in  the  coal,  following  its  courge  for  an  indefinite  distance,  and  gradually 
carried  on,  as  the  mine  continues  to  be  worked,  till,  in  some  mines,  they 
may  be  traversed  for  miles. 

The  mine  is  so  divided  that  solid  blocks  of  coal  form  pillars  which  sup- 
port the  roof.  These  are  finally  removed  and  the  roof  allowed  to  settle 
down,  and  the  old  abandoned  workings  frequently  fill  with  choke-damp, 
making  it  dangerous  to  enter  them. 

Very  curious  effects  are  seen  in  some  of  the  mines,  resulting  from  the 
immense  pressure  upon  the  pillars  of  coal.  The  strata  forming  the  floor, 
when  of  a  soft  nature,  curve  upward  more  and  more,  until  at  last  they 
fill  the  vacant  space.  The  roof,  when  soft,  is  sometimes  forced  down,  pro- 
ducing the  same  effect.  The  former  movement  is  called  a  creep,  the  latter 
a  sit. 

The  coal,  when  mined,  is  loaded  into  cars,  which  are  hauled  to  the  bot- 
tom of  the  shaft  and  run  upon  cages  or  platforms  of  the  elevator ;  a  sig- 
nal is  given  to  the  engineer  above  by  means  of  a  wire  extending  from 
the  bottom  to  the  top  and  there  attached  to  a  bell.  The  coal  is  finally 
screened,  when  it  is  ready  for  market. 

DANGEROUS  GASES   COMMON  TO   COAL  MINES. 

A  scientific  writer  gives  the  following  graphical  description  :  **  In  the 
deep  bituminous  coal  mines,  a  complete  system  of  ventilation  is  of  the 
utmost  consequence ;  for,  beside  the  foul  air  generated  by  the  breath  of 
men  and  horses,  by  the  burning  of  candles  and  lamps,  the  inflammable 
gases  issue  in  jets,  called  blowers,  from  the  crevices  in  the  ooal,  and, 
mingling  with  the  air  in  the  mine,  form  mixtures  which,  on  the  ap- 
proach of  a  lighted  candle,  explode  with  the  most  destructive  violence. 
In  some  coal  seams  these  blowers  issue  from  every  hole  drilled  for  the 
blast.  They  suddenly  come  forth  from  the  cavities  broken  into  the  ooal 
with  the  pick,  creating  a  singing  noise  by  the  force  of  the  cunent. 
Begular  cunents  of  the  gas  may  be  conveyed  away  through  the  ^ii§ca0t' 
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shaft  to  the  surface ;  and  for  months  or  years  such  have  been  known  to 
pour  forth  hundreds  or  thousands  of  hogsheads  of  fire  damp  per  minute. 

'*The  great  danger  is  from  the  sudden*  opening  of  the  pent-up  reser- 
voirs,  holding  under  great  pressure  immense  bodies  of  gas,  disseminated 
through  large  areas  of  coal,  or  collected  in  workings  long  since  abandoned. 
An  old  working  of  this  nature,  filled  with  waste  and  fallen  fragments,  is 
called  a  goaf.  In  some  of  the  coUeries  a  single  one  of  these  covers  near  one  ' 
hundred  acres  of  surface,  and,  of  course  accumulates  great  quantities  of  gas. 
When  such  bodies  are  inflamed  the  whole  atmosphere  of  that  portion  of 
the  mine  explodes,  and  the  coal  dust  floating  through  the  passages  is 
ignited. 

"  The  mine  is  like  the  interior  of  a  fiery  furnace ;  the  flames  rush  through 
the  passages,  causing  repeated  explosions ;  they  rush  up  the  shafts  as  if 
issuing  from  the  crater  of  a  volcano.  The  subterranean  walls  are  shaken 
as  if  by  an  earthquake ;  movable  things,  as  men,  horses,  and  coal  wagons, 
are  hurled  through  the  levels  and  shot  upward  through  the  shafts. 
Clou«'S  of  dust  and  smoke  are  poured  forth,  filling  the  air  above  and  ob- 
scuring the  light  of  the  sun. 

*VThe  miners  in  the  more  distant  workings,  their  lights  blown  out  by 
the  force  of  the  explosion,  hasten  through  the  dark  passages,  encumbered 
with  unaccustomed  heaps  of  rubbish,  toward  the  nearest  shaft.  Some 
wander  into  uncertain  alleys,  dreading  the  pestilential  choke-damp, 
which  spreads  through  the  mine  after  these  explosions.  It  overtakes 
them,  and  the  wretched  beings,  feeling  its  power,  cease  to  struggle  with 
their  inevitable  doom,  and  deliberately  assuming  a  posture  of  repose,  fall 
asleep  in  death." 

FIRE-DAMP. 

Light  carburetted  hydrogen  is  commonly  called  fire-damp.  It  was  ob- 
served in  coal  mines  as  early  as  1640.  Dr.  Franklin,  in  1774,  called  the 
attention  ol  Priestley  to  an  inflammable  gas  obtained  in  this  country  by 
stirring  stagnant  pools.  It  was  first  accurately  described  by  Drs.  Dalton 
and  Thomson  in  1811.  It  is  a  colorless  gas,  without  taste  or  smell,  and 
neither  of  acid  nor  alkaline  properties.  Its  composition  consists  of  one 
atom  of  carbon  and  two  atoms  of  hydrogen.  Its  weight,  compared  with 
air,  is  0.665.  Burning  bodies  immersed  in  it  become  extinguished,  and 
it  will  not  support  respiration.  It  is  highly  inflammable,  burning  with  a 
yellow  flame ;  but  it  requires  a  high  heat  to  ignite  it.  United  with  oxy- 
gen or  atmospheric  air,  in  due  proportion,  a  compound  is  produced  which 
explodes  with  the  electric  spark  or  the  approach  of  flame. 

The  mixture  of  air  to  produce  an  explosion  may  be  from  seven  to  four- 
teen times  that  of  the  gas.    It  is  generally  very  abundant  in  bituminoiis 
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coal  mineS)  except  drifts  or  shafts  which  have  a  depth  of  less  than  one 
hundred  and  twenty-five  feet. 

This  gas  has  about  half  the  density  of  common  air,  consequently,  it 
always  lies  above  all  other  gases  or  vapors  in  the  mine,  and  fills  all  cavities 
and  openings  in  the  roof,  or  forms  a  stratum  in  the  higher  portions.  If 
it  could  escape  from  there  it  would  cause  little  or  no  difficulty  in  mines. 
Undisturbed  it  rapidly  accumulates,  and  it  does  not  lose  its  explosive 
power  until  it  has  been  diluted  with  about  twenty-five  times  its  volume 
of  air.  Consequently,  the  only  safe  preventive  from  explosion,  in  a 
mine  where  this  gas  is  generated,  is  thorough  ventilation,  without  which 
the  lives  of  men,  employed  in  a  mine  subject  to  fire-damp,  are  in  constant 
peril,  no  matter  what  other  systems  of  precaution  are  adopted. 

THE  SAFETY-LAMP. 

Although  a  great  many  terrible  accidents  have  been  directly  due  to 
the  careless  use  of  the  safety-lamp,  yet  there  is  no  doubt  that  it  has 
saved  in  the  aggregate  thousands  of  lives  and  millions  of  property,  and  its 
invention  justly  entitles  it  to  rank  among  the  most  wonderful  achieve- 
ments of  this  century.  The  terrible  explosions  in  the  English  collieries 
led  many  eminent  men  to  investigate  the  subject  very  carefully,  and 
among  them  was  Sir  Humphrey  Davy,  who  in  1815  produced  a  lamp  en- 
veloped in  a  thin  covering  of  wire  gauze,  containing  between  seven  and 
eight  hundred  minute  apertures  to  the  square  inch.  Many  others  have 
since  been  invented  and  are  now  in  general  use,  and  the  safety-lamp 
continues  to  be  the  most  valuable  guard  next  to  thotough  ventilation. 

FIRE-DAMP   IN   OHIO   COLLIERIES. 

As  has  before  been  stated,  firedamp  is  not  usually  found  in  drifts,  or 
in  mines  whose  depth  does  not  exceed  one  hundred  and  twenty-five 
feet;  consequently  the  great  majority  of  the  mines  in  this  State  are 
entirely  free  from  this  dangerous  compound.  In  the  mines,  however, 
where  it  does  abound,  the  only  remedy  is  the  most  complete  and  system- 
atic ventilation. 

I  here  desire  to  call  attention  to  part  of  section  12  of  the  mining  law : 

"  In  aU  mineB  generating  explosiye  gas,  the  mining  boss  shall  measure  the  ventilation 
at  least  once  a  week  at  the  inlet  and  outlet,  and  also  at  or  near  the  face  of  all 
the  entries ;  and  all  such  measurements  shall  be  reported  once  a  month  to  the  mine  in- 
spector." 

This  section,  in  common  with  many  others  of  the  act  referred  to,  has 
no  penalty  attached  for  a  non-compliance  with  its  requirements,  and  is 
almost  entirely  disregarded. 
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As  has  been  mentioned,  fire-damp  being  much  lighter  than  air,  has  a 
strong  tendency  to  seek  the  upper  portion  of  the  mine,  and  forms  a 
stratum  lying  immediately  below  the  roof.  Its  explosion  is  immediately 
followed  by  an  accumulation  of  carbonic  acid  gas,  familiarly  known  in 
mining  localities  as 

BLACK    OR   CHOKE   DAMP. 

This  was  discovered  by  Dr.  Black,  in  1757,  who  called  it  fixed  air.  It 
is  composed  of  one  part  carbon  and  two  parts  oxygen.  Its  specific  grav- 
ity as  compared  with  air  is  as  1.524  to  1,  showing  it  to  be  about  one-half 
heavier  than  air. 

Nitrogen  is  the  principal  element  of  atmosphere,  and  is  produced  in 
mines  by  the  extraction  of  the  oxj'gen  by  combustion.  The  union  of 
carbonic  acid  gas  with  the  nitrogen  so  produced,  constitutes  what  is 
usually  termed  ** after-damp,''  and  which  is  deadly  in  its  influence  upon 
animal  life.  It  is  this  compound  of  carbonic  acid  gas  and  nitrogen 
which  follows  immediately  after  an  explosion  of  fire-damp,  and  often 
becomes  more  destructive  to  life  than  the  explosion  itself,  since  the 
efifect  of  explosions  is  generally  to  destroy  all  air-ways  and  main  avenues, 
and  not  only  prevent  the  escape  of  the  men,  but  prevent  the  currents 
of  air  from  supplying  the  necessary  volumes  to  render  the  after-damp 
innoxious. 

Carbonic  acid  is  produced  by  the  respiration  of  men  and  animals,  by 
the  combustion  of  carbon  in  lamps,  and  by  other  causes  constantly  ope- 
rating in  mines.  This  gas  is  fatal  to  life  if  mixed  with  air  to  the  extent 
of  twelve  or  fifteen  per  cent.  It  is  the  lowest  stratum  in  all  mines,  as 
the  carburetted  hydrogen  is  the  highest.  It  may  be  poured  almost  like 
water  from  one  jar  into  another,  displacing  the  air  before  mixing  with  it. 

It  is  without  color,  but  has  a  decidedly  Pour  taste  and  a  pungent  odor. 
Flame  is  immediately  extinguished  when  it  is  mixed  with  air  in  the  pro- 
portion of  one  part  to  four.  Unmixed  with  air,  it  is  entirely  irrespira- 
ble ;  it  is  rejected  with  violent  spasms  of  the  glottis.  In  the  atmosphere, 
it  is  universally  difiused  in  proportion  exceeding  one  thousandth  part 
by  measure,  even  at  the  greatest  height  reached  by  man. 

In  mines  it  is  a  very  common  thing  for  the  men  to  continue  their  work 
in  an  atmosphere  so  foul  that  their  candles  or  lamps  go  out,  and  are  then 
re-lighted  from  the  fire  still  in  the  wick  by  swinging  them  quickly  through 
the  air,  when  they  burn  a  little  while  and  go  out,  and  are  again  re-lighted 
in  the  same  way. 

The  son  of  BerthoUet,  the  chemist,  who  destoyed  himself  by  inhaling 
the  fumes  from  burning  charcoal,  writing  down  his  sensations  at  the  time, 
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• 

remarked  that  the  candle  was  soon  extinguished.  The  lamp  continued 
to  burn,  and  was  flickering  as  he  became  powerless  to  record  more.  Per- 
sons  made  insensible  by  inJuiling  this  gas^  may  be  restored  by  immediately  dash- 
ing cold  water  over  them. 

Although  carbonic  oxide  gas  and  sulphureted  hydrogen  gas  are  some- 
times found  in  mines,  yet  they  do  not  sufficiently  abound  in  collieries  in 
this  State  as  to  be  considered  one  of  the  chief  elements  of  danger  to  our 
miners.  Good  ventilation  will  always  prevent  their  accumulation,  even 
where  they  have  a  tendency  to  form. 

Although,  as  I  before  mentioned,  firedamp,  with  its  accompanying 
after-damp,  is  not  to  be  feared  in  the  great  majority  of  the  mines  in  this 
State,  yet  the  mere  fact  of  its  absence  tends  to  allowing  much  greater 
accumulations  of  carbonic  acid  gas,  (black-damp)  than  would  otherwise 
exist.     The  reason  is  as  follows : 

Every  coal  operator  is  familiar  with  the  fact  that  fire-damp  has  caused 
thousands  of  explosions  in  coal  mines,  entailing  the  loss  of  millions  of 
property.  Should  his  mine  be  subject  to  fire-damp,  he  fully  understands 
the  danger  to  which  his  propertv  is  subjected.  At  any  moment  some 
accident  may  occur  that  will  totally  wreck  and  destroy  his  colliery;  it 
can  scarcely  be  considered  safe  a  single  minute.  He  is  involved  in  a 
most  risky  business  venture,  with  the  constant  danger  of  his  property 
being  blown  to  atoms,  causing  an  immediate  financial  loss.  No  company 
in  the  world  would  insure  his  property,  with  the  impending  danger  hang- 
ing over  it.  Unless  some  action  is  quickly  taken  by  him,  his  property 
will  be  lost.  There  is  one  preventive,  and  only  one^  but  it  is  a  couiplete 
safeguard ;  this  is  thorough  ventilation,  keeping  a  full  supply  of  pure,  fresh 
air  constantly  sweeping  through  the  mine.  Natural  forces  cannot  be 
depended  on  in  such  cases;  the  safety  of  the  property  demands  the  use 
of  the  most  improved  methods,  regardless  of  cost.  Consequently,  altliough 
the  prime  reason  may  have  been  the  protection  of  the  investment,  the 
miners  are  supplied  with  pure  and  wholesome  air. 

Thus  it  is  found  that  the  deep  mines  of  the  State,  which  are  confronted 
with  this  danger,  have,  as  a  rule,  much  more  thorough  ventilation  than 
those  which  depend  on  the  natural  forces.  In  the  former,  imperfect  ven» 
tilation  is  dangerous  not  only  to  the  life  and  health  of  the  miner,  but 
also  to  the  property  of  the  operator,  while  in  the  latter,  although  dangerous 
to  the  life  and  deleterious  to  the  health  of  the  miner,  the  property  of  the 
operator  is  safe. 

It  is  thus  demonstrated  that  when  the  safety  of  property  is  concerned^  the 
operators  take  prompt  and  decisive  action,  although  frequently  requiring 
$1  Urge  expenditure. 
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Bta  in  by  far  the  greater  numbtr  of  the  mines  in  this  StaUy  the  safely  of  the 
property  is  not  affected  by  poor  or  imperfect  ventilation,  and  as  a  rule  ventUatiou 
is  neglected  in  these  mines,  they  being  allowed  to  depend  too  much  upon  the  mai- 
ural  forces,  which,  in  most  cases^  prove  to  be  wholly  inadequate. 

Thus  the  welfare  of  the  miners  is  treated  as  a  matter  of  secondary 
importance.  There  are  some  praiseworthy  exceptions  to  the  above,  but 
as  a  general  rule,  the  ventilation  of  the  class  of  mines  referred  to  is  so 
imperfect  as  to  allow  the  accumulation  of  carbonic  acid  gas,  which,  though 
it  may  not  exist  in  a  sufficient  proportion  to  qause  immediate  death,  has 
a  teri'ible  effect  on  the  health  of  persons  subjected  to  its  influences. 

Altnough  the  following  has  been  quoted  in  a  former  report,  the  picture 
is  so  vividly  drawn  that  it  is  here  reproduced.  It  is  from  the  pen  of  Dr. 
Hutchinson,  the  English  chemist,  who  devoted  much  time  to  the  study 
of  diseases  peculiar  to  coal  miners : 

"  Altbongh  a  miner's  occupation  conld  not  be  considered  as  destructive  to  health,  yet 
certainly  it  is  not  a  healthy  occupation,  and,  perhaps,  the  diseases  may  be  confined 
almost  entirely  to  the  lungs  or  to  the  respiratory  organs  in  general  (the  heart  and  lungs.) 
At  a  distance,  you  may  know  a  pit  man  by  his  high  shoulders  and  stooping  back ;  at 
hand,  you  may  know  him  by  his  blanched  look  and  wrinkled  and  bloodless  face — the 
appearance  of  age  in  youth.  These  symptoms  are  to  be  attributed  to  the  deleterious 
quality  of  the  air  he  breathes,  an  atmosphere  densely  and  mechanically  charged  with 
carbonaceous  matter.  Upon  the  surface  of  the  earth,  deteriorated  air  immediately 
Mcends  from  the  person  and  passes  off  forever. 

"  Were  this  not  the  case,  man  would  perish  for  the  want  of  a  respirable  atmosphere. 
In  the  mines  this  is  not  the  case;  the  air  has  to  circulate  and  bend  its  tortuous coune 
firom  one  lamp,  horse,  and  man  to  another  lamp,  horse,  and  man,  and  thus  supply,  pro- 
bably, one  hundred  and  fifty  men,  two  hundred  lights,  and  thirty  horses  and  mules,  be- 
fore it  returns  to  pass  into  the  general  atmosphere. 

''The  miner  works  many  hours,  even  aU  his  time,  in  a  kind  of  cul  de  aoo,  without  a 
sweeping  current  of  air  playing  immediately  aroiyid  him ;  his  ambient  air  is  nearly  stag- 
nant to  all  his  feelings.  This  air  is  densely  charged  with  coal  dust,  dust  in  the  most 
palatable  form,  and  his  face  becomes  coated  with  it ;  the  laborious  work  of  hewing 
(striking  the  hard  coal  with  the  pick),  excites,  like  other  violent  exercises,  a  great  re- 
spiratory action.  He  breathes  deep  and  draws  into  his  lungs  with  avidity  this  loaded 
mixture.  He  breathes  thick  and  is  subject  to  asthma.  If  he  has  a  consumptive  taint 
he  speedily  falls  a  victim  to  disease ;  bat  should  he  be  so  fortunate  as  not  to  have  any 
claim  to  this  disease,  his  breathing  is  rarely  natural,  that  is,  inaudible.  His  blood  is 
not  serated,  and  thus  he  presents  the  appearance  already  described — a  man  with  a  pale 
&oe.  His  conformation  is  thin,  because  his  nutrition  is  impeded.  The  appetite  may  be 
good,  yet  the  nourishment  is  deficient. 

"  In  this  close  and  dirty  hole  the  miner  labors  and  breathes  a  double  quantity  of  air, 
therefore,  in  his  ten  or  twelve  hours'  working,  respiration  becomes  equal  to  double  that 
time  of  ordinary  breathing  when  in  a  quiescent  state.  The  effeots  of  such  an  atmos- 
phere are  insidnons ;  gradually  he  becomes  disotderell  in  his  breathing,  and  he  is  a  vic- 
tim to  some  chest  affection  before  he  is  awar#of  it.  Ultimately  his  lungs  are  loaded 
with  black  matter,  solid  or  fluid,  like  piinteib'  ink,  or  common  ink,  or  lamp-black,  or 
olutfcoal  powdei^-all  insoluble  and  tastelesf," 
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VENTILATION   OF  MINES. 

Thorough  ventilation  is  regarded  as  the  greatest  protection  the  mine 
can  have ;  and  this,  wren  large  currents  of  air  are  to  be  made  to  circu- 
late through  the  complicated  passages  of  an  extensive  mine,  often  to  a 
distance  of  several  miles,  requires  constant  care  and  attention. 

In  drift  mines  it  is  very  common  to  drive  two  or  more  entries  through 
on  the  coal  to  the  surface  ;  and  many  of  the  drift  mines  depend  entirely 
on  the  natural  forces.  In  the  large  mines  the  double  entry  system  is  de- 
cidedly preferable,  which,  when  well  managed,  always  affords  good  air 
clear  up  to  the  head  of  the  entry.  This  system  is  rapidly  becoming  pop- 
ular, and  should  be  adopted  in  all  well  regulated  mines.  Ventilation  is 
produced  by  natural  temperature,  mechanical  power,  furnace  rarefication, 
and  steam-jet  propulsion. 

Natural  ventilation  is  a  most  dangerous  process,  uncertain,  without 
power,  and  depending  on  the  winds  and  the  temperatures  of  the  atmos^ 
phere.  In  summer,  when  the  heat  of  the  atmosphere  is  greater  than 
the  heat  of  the  mine,  the  air  passes  out  of  the  mine  at  the  shaft  of  the 
lowest  level.  In  winter,  when  the  atmosphere  is  colder  than  the  mine, 
the  current  of  air  reserves  itself,  and  goes  in  at  the  lowest  level.  In  the 
fall  and  in  the  spring,  when  the  temperatures  of  the  atmosphere  and 
mine  approximate,  or  when  the  shafts  are  of  equal  levels,  the  aerial  bal- 
ance is  destroyed,  and  the  air  of  the  mine  becomes  stagnant,  without  the 
slightest  motion.  Natural  ventilation  is,  therefore,  a  most  dangerous 
and  indefensible  practice,  and  should  never  be  entirely  relied  upon  to 
furnish  air  for  the  mine. 

Mechanical  ventilation  has  been  extensively  experimented  upon,  partic- 
ularly in  Europe,  and  the  result  of  the  experiments  have  fully  demon- 
strated the  superiority  of  the  *' exhaust-fan"  over  any  rival  mechanical 
appliance.  They  have  for  a  long  time  been  used  with  great  success  in 
the  mines  of  Europe,  and  also  in  the  anthracite  regions  of  Pennsylvania, 
and  will  eventually  be  in  this  State,  where  they,  as  yet,  have  been  but  little 
used.  The  advantages  of  an  exhaust-fan  lie  principally  in  the  fact  that 
the  same  engine  fvhich  operates  the  shaft  cages,  can  also  work  the  fan; 
also,  the  fact  of  there  being  much  less  danger  from  fire  than  where  the 
furnace  is  used.  Many  good  fans  have  been  invented,  the  "  Guibal ''  gen- 
erally being  preferred. 

Furnace  Ventilation. — Among  the  methods  for  producing  artificial  ven- 
tilation, the  furnace  is  the  most  generally  used  in  this  State.  This 
should  be  placed  back  from  the  bottom  of  the  "  upcast "  shaft,  one  hun- 
dred or  one  hundred  and  fifty  feet.  The  ventilation  of  a  mine  by  the  use 
of  a  furnace  is  on  the  following  genert^  plan : 
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BtU  in  by  far  the  greater  numbtr  of  the  mines  in  this  StaUy  the  safely  of  the 
property  is  not  affected  by  poor  or  imperfect  ventilatiouj  and  as  a  rule  ventUatiou 
is  neglected  in  these  mines,  they  being  allowed  to  depend  too  much  upon  the  not- 
urcd  forces  J  which,  in  most  cases^  prove  to  be  wholly  inadequate. 

Thus  the  welfare  of  the  miners  is  treated  as  a  matter  of  secondary 
importance.  There  are  some  praiseworthy  exceptions  to  the  above,  but 
as  a  general  rule,  the  ventilation  of  the  class  of  mines  referred  to  is  so 
imperfect  as  to  allow  the  accumulation  of  carbonic  acid  gas,  which,  though 
it  may  not  exist  in  a  sufficient  proportion  to  cause  immediate  death,  has 
a  terrible  efifect  on  the  health  of  persons  subjected  to  its  influences. 

Altnough  the  following  has  been  quoted  in  a  former  report,  the  picture 
is  so  vividly  drawn  that  it  is  here  reproduced.  It  is  from  the  pen  of  Dr, 
Hutchinson,  the  English  chemist,  who  devoted  much  time  to  the  study 
of  diseases  peculiar  to  coal  miners: 

"  Altbongh  a  miner's  occupation  conld  not  be  considered  as  destructive  to  health,  yet 
certainly  it  is  not  a  healthy  occupation,  and,  perhaps,  the  diseases  may  be  confined 
almost  entirely  to  the  lungs  or  to  the  respiratory  organs  in  general  (the  heart  and  lungs.) 
At  a  distance,  you  may  know  a  pitman  by  his  high  shoulders  and  stooping  back ;  at 
hand,  you  may  know  him  by  his  blanched  look  and  wrinkled  and  bloodless  face — the 
appearance  of  age  in  youth.  These  symptoms  are  to  be  attributed  to  the  deleterious 
quality  of  the  air  he  breathes,  an  atmosphere  densely  and  mechanically  charged  with 
carbonaceous  matter.  Upon  the  surface  of  the  earth,  deteriorated  air  immediately 
Mcends  from  the  person  and  passes  off  forever. 

"  Were  this  not  the  case,  man  would  perish  for  the  want  of  a  respirable  atmosphere. 
In  the  mines  this  is  not  the  case ;  the  air  has  to  circulate  and  bend  its  tortuous  coune 
firom  one  lamp,  horse,  and  man  to  another  lamp,  horse,  and  man,  and  thus  supply,  pro- 
bably, one  hundred  and  fifty  men,  two  hundred  lights,  and  thirty  horses  and  mules,  be- 
fore it  returns  to  pass  into  the  general  atmosphere. 

''The  miner  works  many  hours,  even  all  his  time,  in  a  kiud  of  cul  de  sac,  without  a 
sweeping  current  of  air  playing  immediately  arouind  him ;  his  ambient  air  is  nearly  stag- 
nant to  all  his  feelings.  This  air  is  densely  charged  with  coal  dust,  dust  in  the  most 
palatable  form,  and  his  face  becomes  coated  with  it ;  the  laborious  work  of  hewing 
(striking  the  hard  coal  with  the  pick),  excites,  like  other  violent  exercises,  a  great  re- 
spiratory action.  He  breathes  deep  and  draws  into  his  lungs  with  avidity  this  loaded 
mixture.  He  breathes  thick  and  is  subject  to  asthma.  If  he  has  a  consumptive  taint 
he  speedily  falls  a  victim  to  disease ;  bat  should  he  be  so  fortunate  as  not  to  have  any 
dMm  to  this  disease,  his  breathing  is  rarely  natural,  that  is,  inaudible.  His  blood  is 
not  serated,  and  thus  he  presents  the  appearance  already  described — a  man  with  a  pale 
face.  His  conformation  is  thin,  because  his  nutrition  is  impeded.  The  appetite  may  be 
good,  yet  the  nourishment  is  deficient. 

*'  In  this  close  and  dirty  hole  the  miner  labors  and  bicathes  a  double  quantity  of  air, 
therefore,  in  his  ten  or  twelve  hours'  working,  respiration  becomes  equal  to  double  that 
time  of  ordinary  breathing  when  in  a  quiescent  state.  The  effects  of  such  an  atmos- 
phere are  insidnons ;  gradually  he  becomes  disotderA  in  his  breathing,  and  he  is  a  vic- 
tim to  some  chest  affection  before  he  is  awar#of  it.  Ultimately  his  lungs  are  loaded 
with  black  matter,  solid  or  fluid,  like  piinterb'  ink,  or  common  ink,  or  lamp-black,  or 
olutfooal  powdei^-all  insoluble  and  tastelesf t** 
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VENTILATION  OF  MINES. 


Thorough  ventilation  is  regarded  as  the  greatest  protection  the  mine 
can  have ;  and  this,  wren  large  currents  of  air  are  to  be  made  to  circu- 
late through  the  complicated  passages  of  an  extensive  mine,  often  to  a 
distance  of  several  miles,  requires  constant  care  and  attention. 

In  drift  mines  it  is  very  common  to  drive  two  or  more  entries  through 
on  the  coal  to  the  surface  ;  and  many  of  the  drift  mines  depend  entirely 
on  the  natural  forces.  In  the  large  mines  the  double  entry  system  is  de- 
cididly  preferable,  which,  when  well  managed,  always  affords  good  air 
clear  up  to  the  head  of  the  entry.  This  system  is  rapidly  becoming  pop- 
ular, and  should  be  adopted  in  all  well  regulated  mines.  Ventilation  is 
produced  by  natural  temperature,  mechanical  power,  furnace  rarefication, 
and  steam-jet  propulsion. 

Natural  ventilation  is  a  most  dangerous  process,  uncertain,  without 
power,  and  depending  on  the  winds  and  the  temperatures  of  the  atmos- 
phere. In  summer,  when  the  heat  of  the  atmosphere  is  greater  than 
the  heat  of  the  mine,  the  air  passes  out  of  the  mine  at  the  shaft  of  the 
lowest  level.  In  winter,  when  the  atmosphere  is  colder  than  the  mine, 
the  current  of  air  reserves  itself,  and  goes  in  at  the  lowest  level.  In  the 
fall  and  in  the  spring,  when  the  temperatures  of  the  atmosphere  and 
mine  approximate,  or  when  the  shafts  are  of  equal  levels,  the  aerial  bal- 
ance is  destroyed,  and  the  air  of  the  mine  becomes  stagnant,  without  the 
slightest  motion.  Natural  ventilation  is,  therefore,  a  most  dangerous 
and  indefensible  practice,  and  should  never  be  entirely  relied  upon  to 
furnish  air  for  the  mine. 

Mechanical  ventilation  has  been  extensively  experimented  upon,  partic- 
ularly in  Europe,  and  the  result  of  the  experiments  have  fully  demon- 
strated the  superiority  of  the  *' exhaust- fan  "  over  any  rival  mechanical 
appliance.  They  have  for  a  long  time  been  used  with  great  success  in 
the  mines  of  Europe,  and  also  in  the  anthracite  regions  of  Pennsylvania, 
and  will  eventually  be  in  this  State,  where  they,  as  yet,  have  been  but  little 
used.  The  advantages  of  an  exhaust-fan  lie  principally  in  the  fact  that 
the  same  engine  which  operates  the  shaft  cages,  can  also  work  the  fan; 
also,  the  fact  of  there  being  much  less  danger  from  fire  than  where  the 
furnace  is  used.  Many  good  fans  have  been  invented,  the  "  Guibal "  gen- 
erally being  preferred. 

Furnace  Ventilation. — Among  the  methods  for  producing  artificial  ven- 
tilation, the  furnace  is  the  most  generally  used  in  this  State.  This 
should  be  placed  back  from  the  bottom  of  the  "  upcast "  shaft,  one  hun- 
dred or  one  hundred  and  fifty  feet.  The  ventilation  of  a  mine  by  the  use 
of  a  furnace  is  on  the  following  genert^  plan  : 
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Warm  air  has  a  very  strong  tendency  to  rise,  on  account  of  its  expan* 
sion  and  consequent  lightness ;  thus,  by  heating  the  air  in  a  mine,  it  im- 
mediately rises  to  the  surface  through  the  upcast  shaft,  which,  to  increase 
the  draft,  hiometimes  has  a  stack  at  its  top. 

The  weight  of  the  colder  air,  aided  by  its  natural  pressure,  forces  it 
down  the  "downcast"  shaft  with  great  velocity,  to  jBll  the  space  made 
vacant  by  the  rarefication  and  ascension  of  the  heated  air.  As  long  as 
fires  are  maintained  in  the  furnace  this  flow  of  air  is  continued,  and  by 
means  of  doors  and  stoppings  used  for  turning  the  incoming  air  through 
the  working  parts  of  the  mine,  good  air  can  be  maintained.  At  many 
mines,  although  having  good  furnaces,  keeping  up  the  fires  is  neglected, 
thus  allowing  foul  air  to  accumulate;  at  others,  while  the  fire  may  be 
kept  burning  in  the  furnace,  doors  and  stoppings  are  allowed  to  get  out 
of  order,  and,  although  a  sufficient  amount  of  air  may  be  entering  the 
mine,  it  is  not  directed  in  a  proper  manner  through  the  workings. 

PLANS  OF   WORKING  MINES. 

Three  difierent  plans  or  systems  are  in  use  for  extracting  the  coal,  and 
are  called  the  "  long  wall,"  "  panel  and  square,"  and  "  pillar  and  room." 

The  "long  wall"  consists  of  working  all  the  coal  as  the  miner 
advances,  building  up  solid  ways  with  rocks  and  timbers  behind  bim 
through  the  excavated  portions  where  the  roof  is  allowed  to  fall.  Another 
manner  of  working  on  the  "  long  wall "  plan  is  to  complete  the  entries  and 
air  ways  before  the  miners  commence  to  work  the  coal  on  the  large 
scale.  They  then  commence  "  returning,"  taking  out  all  the  coal  as 
they  return  toward  the  shaft,  leaving  the  roof  to  fall  behind  them.  In 
this  way  the  air  courses,  and  entries  are  always  open  and  protected  by 
the  solid  coal. 

The  "  panel  and  square  "  plan  consist  of  dividing  the  area  Jof  coal 
in  high  squares,  leaving  between  each  substantial  walls  of  coal ;  each 
separate  square  isdi  vided  into  rooms  and  the  pillars  are  finally  withdrawn, 
allowing  the  roof  of  the  area  composing  the  square  to  fall  in. 

The  "pillar  and  room"  plan  usually  consists  of  having  the  entries  driven 
on  the  face  of  the  coal  from  which  "  cross  "  or  "  butt  "  entries  are  driven 
generally  at  right  angles  from  the  main  entries.  From  these,  in  turn, 
rooms  are  driven  at  right  angles,  being  on  the  face  of  the  coal,  where  it 
works  easier,  leaving  sufficient  pillars  between  the  rooms  to  prevent  the 
mass  overhead  from  falling  in.  When  the  rooms  are  exhausted  the  coal 
forming  the  pillars  is  rescued,  as  far  as  may  be  practicable,  before  the 
roof  and  mass  overhead  is  allowed  to  fall. 

It  is  useless  to  attempt  to  give  any  general  advice  in  regard  to  the 
exclusive  adoption  of  any  of  these  general  plans.    The  depth  of  the  cov« 
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ering;  the  thickness  of  the  coal;  the  amount  of  water;  the  quality  of 
the  strata  composing  the  floor  and  the  roof  of  the  mine ;  are  all  to  be 
taken  into  consideration  and  it  is  evident  that  different  surroundings  and 
conditions  require  different  and  varied  places  of  working. 

CLOSING  minp:s  by  injunction. 

The  following  is  an  extract  from  the  mining  act : 

*'Sec.  14.  In  case  any  coal  mine  does  not,  in  its  appliances  for  the  safety  of  the 
persons  workiDg  therein,  conform  to  the  provisions  of  this  act,  or  the  owner  or  agent 
disregards  the  requirements  of  this  act,  any  court  of  competent  jurisdiction  may,  on 
application  of  the  inspector,  by  civil  action  in  the  name  of  the  state,  enjoin  or  restrain 
the  said  owner  or  agent  from  working  or  operating  such  mine  with  more  than  ten 
miners  at  once,  nntil  it  is  made  to  conform  to  the  provisions  of  this  act ;  and  such  rem- 
edy shall  be  cumulative,  and  shall  not  take  the  place  of  or  affect  any  other  proceedings 
against  such  owner  or  agent  authorized  by  law  for  the  matter  complained  of  in  snoh 
action.'' 

In  the  last  annual  report  of  this  ofl&ce  was  the  following : 

''The  remedy  of  injunction  prevents  a  mine  from  working  more  than  ten  miners  at 
once,  whenever  the  law  is  violated  as  to  ventilation,  or  in  some  other  regards.  A  mine 
may  have  proper  ventilation  in  two- thirds  of  its  working  places,  yet  the  force  of  the 
mine  may  be  reduced  to  ten  men,  and  all  the  properly  ventilated  places  stopped  nntil  the 
bad  places  are  improved. 

''  Penalties,  by  tine,  or  imprisonment,  or  both,  should  be  attached  for  neglect  or 
refusal  to  provide  and  maintain  the  amount  of  air  required  by  the  statute,  and  the 
remedy  of  injunction  should  only  be  applied  in  cases  of  sudden  and  immediate  danger, 
as  where  a  mine  has  but  one  epening,  or  is  liable  to  inundation  of  water,  or  explosion  of 
fire-damp,  etc.  Enjoining  a  mine  because  bad  air  prevails  in  any  of  the  working  placet, 
punishes  the  innocent  and  necessitous  miner  more  than  the  goilty  owner  or  agent  of  the 
mine.  This  is  especially  the  case  during  times  of  low  wages  and  half  work,  and  know- 
ing that  complaint  against  a  mine  by  the  inspector  will,  if  proved,  result  in  throwing 
the  miners  out  of  work,  the  workmen  are  most  averse  to  testifying  in  court  or  even 
complaining  to  the  inspector.'^ 

The  necessity  for  some  action  in  this  matter  is  most  urgently  recom- 
mended. 

STRIKES. 

There  have  been  no  large  or  long  contested  strikes  during  the  year  at 
the  coal  mines  in  the  State.  The  following  are  the  strikes  reported  to 
this  office : 

BELLAIRB. 

A  demand  by  the  men  for  an  advance  of  wages ;  continued  three  weeks ;  the  men 
resumed  work  at  the  old  wages. 

nAMMONDSYILLE,  JEFFERSON  COUNTY. 

A  demand  for  an  advance  of  wages ;  nine  days ;  result,  an  advanoe  of  fifteen  centi 
per  ton. 


24  ANNUAL  REPORT. 

DOYLE8TOWN,  WAYNB  COUNTY. 

The  oompaDy  desired  to  change  the  manner  of  screening  coal,  which  would  aflfeot  the 
wages  of  the  men.    The  men  struck ;  result  not  known. 

SHAWNEE,  PERRT  COUNTY. 

A  company,  furnishing  a  furnace  with  coal,  was  notified  that  the  coal  must  be  screened 
over  a  l^-inch  screen.  The  company  notified  their  miners  that,  as  the  regular  furnace 
mines  had  1^  inch  screens,  they  must  do  the  same,  or  the  furnace  mines  reduce  to  1^ 
inches.  The  miners  quit  work,  went  to  the  furnace  mines,  and  called  a  meeting  of 
miners,  which  resolved  to  either  have  the  screens  reduced  or  ten  cents  per  ton  advanoe 
in  wages.    Result,  screens  all  reduced  to  1^  inches. 

MINERAL  RIDGE. 

A  two  weeks'  strike,  to  secure  a  check- weighman,  after  the  court  at  Warren  had  de- 
elded  in  fayor  of  the  law  and  the  men.  Result,  returned  to  work  without  the  oheok- 
weighman. 

BULL  CREEK  SLOPES,  TRUMBULL  COUNTY. 

Men  asserted  their  belief  that  they  were  not  getting  weight  for  coal  sent  out,  and  asked 
to  l^aye  the  scales  adjusted,  when  their  tools  were  ordered  to  be  taken  oat  of  the  mine. 
Result  not  known. 

UHRICHSVILLE. 

Men  struck  against  a  reduction  from  seventy  to  sixty  cents  per  ton.  Men  offered  to 
compromise  at  a  reduction  of  five  cents  per  ton. 

BELLAIRE. 

A  strike  against  the  size  of  a  screen.  Result,  a  number  discharged  and  left  the  place, 
the  screen  continued,  and  an  advance  of  twenty  cents  per  100  bushels. 

ZALESKI. 

Men  struck  against  a  reduction  from  sixty-five  to  fifty-five  cents  per  ton ;  continued 
ten  weeks ;  result,  resumed  work  at  sixty  cents  per  ton. 

JACKSON,  JACKSON  COUNTY. 

Men,  mining  coal  for  a  furnace,  being  paid  their  earnings  one-fourth  cash,  three- 
fourths  store  goods,  objected  to  the  price  charged  for  goods,  and  proposed  that  the  com- 
pany should  not  charge  over  ten  per  cent,  more  for  goods  than  the  regular  retail  stores. 
This  the  company  refused,  and  the  men  struck — that  is,  about  two-thirds  of  them.  The 
ease  having  been  brought  into  court,  the  men  resumed  work. 

WADSWORTH,  MEDINA  COUNTY. 

A  two  weeks'  strike  in  reference  to  check- weigh  man ;  men  returned  to  work  satisfied. 

CASUALTIES. 

List  of  persons  seriously  injured  during  the  year  ending  Nov.  1,  1878  : 

December  7.    Moses  A.  Lewis,  Longstrelh's  mine,  Nelsonville  :  very  badly  hurt;  thigh 
and  hip  broken  by  fall  of  hopper. 
December  16.    John  Davis,  Silver  Creek  mine :  fall  of  stone. 
December  — .    Thomas  Edwards :  by  fall  of  stone. 
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December  23.    Frank  Lemon,  Silver  Creek  shaft :  was  looking  in  shaft,  when  cage 
oame  down  on  his  head ;  he  was  not  an  employe. 

December  4.    Qeorge  Doner,  Norton  Coal  Company :  fall  of  rock. 

December  31.    Lewis  Morris,  Longstreth's  mine :  by  fall  of  coal ;  head  and  body. 

January  3.    James  MoLong,  Brooks's  mine :  arm  broken. 

January  3.    Elmer  McMenney,  Longstreth's  mine  :  caught  between  cars. 

January  6.    Fred.  Heinmiller,  Brooks^s  mine  :  thigh  broken. 

January  22.  David  Davis,  Cleveland  shaft :  cage  came  down  on  him  while  at  bottom 
of  shaft  J  head  crusbed;  dangerously  injured . 

February  1.  Joshua  Winn,  Averick's  shaft,  Stenbenville :  premature  blast;  badly 
hurt  in  face  and  head. 

February  7.    Richard  Redfern,  Brookfield  slope:  fall  of  roof;  leg  broken. 

February  26.    David  P.  Davis,  Brookfield  Coal  Company  :  fall  of  roof ;  leg  broken. 

March  1,    David  S.  Williams,  Baffalo  Coal  Company  :  fell  down  shaft. 

March  3.    Oliver  Forteuay :  burned  by  explosion  of  fire-damp. 

March  11.    Krase,  Shawnee  :  fall  of  slate. 

March  19.    Henry  Bloomer,  Powers's  bank :  fall  of  roof;  seriously  injured. 

March  23.  Wm.  Zedeker :  plank  fell  down  shaft,  and  seriously  injured  him  about  the 
head. 

March  — .    George  Colvin,  Barnesville,  Belmont  county  :  injured  by  fall  of  roof. 

April  — .  John  Qallon,  Pennel  slope,  Mahoning  county :  car  ran  away  on  slope ; 
seriously,  if  not  fatally,  injured 

April  3.  Wm.  Harress,  Ohio  Coal  Company's  mine :  crushed  by  fall  of  coal :  leg  and 
shoulder  crushed. 

June  18.    Driver  at  Grove  Coal  Company's  mine:  seriously  injured  by  fall  of  stone. 

August  11.  John  Robinson,  Consolidated  Company's  mine,  New  Straitsville :  fall  of 
slate ;  injured  about  head  and  hips. 

October  19.    Matthew  Cop,  Sheffield  mine,  Athens  county :  Injured  while  drawing. 

October  22.    Hugh  McGonagle,  Straitsville  Central  mine:  injured  by  fall  of  slate. 

LIST  OP  FATAL  ACCIDENTS. 

November  17.    Samuel  Conrad,  Jackson  county :  fall  of  roof. 

"December  13.    A.  Shannon,  Hood  mine,  Trumbull  county :  car  run  down  slope. 

December  27.  James  Conuers,  Milton  shaft,  Jackson  county :  crushed  to  death  in 
shaft ;  was  caught  by  cage. 

February  15.    John  Merriman,  Gore  Coal  Company  :  by  fall  of  roof. 

February  15.    Samuel  Ackers :  found  dead. 

February  20.  James  O'Donnel,  Washington  mine  :  killed  by  shot  blown  through  the 
pillar. 

February  24.    George  CHarra,  New  Philadelphia :  crushed  to  death. 

March  29.    Thomas  Bruster,  Bellaire,  Belmont  county  :  killed  by  fall  of  roof. 

April  2.    Henry  Glass,  Rainey's  mine,  Belmont  county  :  killed  by  fall  of  roof. 

April  7.  John  Price,  Cleveland  shaft,  Trumbull  county :  poisoned  by  inhaling  car- 
bonic acid  gas  (black  damp),  or  died  of  heart  disease. 

April  11.    James  Gallon,  Pennel  slope  :  car  ran  away  on  slope. 

April  — .    John  Ash  ton,  Crawford  slope,  Massillon :  sufibcated. 

April  16.    Dennis  Wilkinson,  Cherry  Valley  mines  :  fall  of  slate. 

June  19.    Thomas  B.  Broadman,  Gore  Coal  Company  :  killed  by  fall  of  rock. 

June  — .    Richard  Kidd,  Kidd  Works,  Belmont  county :  killed  by  fall  of  rock. 
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July  26.  Thomas  Darge,  Steuben  ville  Coal  Company :  killed  by  falling  from  platfonn 
in  shaft. 

September  9.  Jerry  Hilljer,  Somers  &  Co.'s  works,  Carbon  Hill,  Hocking  county: 
killed  by  fall  of  roof. 

September  23.    Reese  Davis,  Brookfield  :  killed  by  fall  of  roof 

October  2G.  A.  J.  Douglass,  Central  Mining  Company,  New  Straitsville :  killed  bj 
fall  of  slate. 

October  31.  Michael  Murphy,  Central  Mining  Company,  New  Straltsville :  killed  bj 
fUl  of  slate. 

FINANCIAL  STATEMENT. 

Statement  of  traveling  and  contingent  expenses  from  May  1  to  Novem- 
ber 14, 1878  : 

Postage $12  00 

Expressage  50 

Care  of  office 35  00 

Kalsomining  office 13  00 

Fnrnitnre  for  office,  including  carpet 60  25 

Cleaning  and  repairing  carpet 4  00 

Lock  for  office 1  83 

Letter  box 4  50 

Traveling 15G  25 

Total «287  33 

Paying  attorneys'  fees,  as  per  request  of  my  predecessor  : 

Woodworth  &.  Wirt $260  00 

Wilson  &  Jackson 49  61 

G,  W.  Love 31  20 

B.O.Eddy 29  26 

Taylor  &.  Jones 66  38 

Total $436  45 

The  amounts  pa'd  to  attorneys  were  only  partial  payment,  exhausting 
the  appropriation. 

The  large  number  of  mines  in  this  State  make  it  impossible  for  the 
Inspector  to  visit  each  as  often  as  is  frequently  desired.  My  predecessor, 
in  the  last  annual  report  of  this  office,  called  attention  to  the  fact  that  it 
would  require  two  years'  time  to  visit  all  of  the  mines  in  this  State.  This 
being  the  case,  it  is  very  desirable  that  miners  and  persons  interested 
should  consider  themselves  at  liberty  to  correspond  freely  with  this  office. 

I  have  received  many  anonymous  letters  purporting  to  come  from 
miners,  which,  upon  investigatian,  I  generally  found  to  be  from  unreliable 
men  who  had  been  discharged,  or  who  had  some  personal  grudge  against 
the  parties  complained  of.    I  have,  therefore,  made  it  a  rule  to  pay  no 
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attention  to  letters  which  have  not  the  name  of  the  writer  attached.  This 
is  merely  required  as  a  guarantee  of  good  faith,  and  any  communications 
of  this  nature  will  be  treated  with  strict  confidence,  as  many  fear  dis- 
charge in  case  their  names  would  become  known. 

In  conclusion,  I  desire  to  eay  that  the  importance  of  this  ofiBce  is  daily 
increasing,  and  is  rapidly  becoming  a  medium  for  the  exchange  of  items 
of  interest  to  both  miner  and  operator. 

I  remain, 

With  great  respect, 

Your  obedient  servant, 

James  D.  Poston, 
State  Inspector  of  Mines. 


>  ^ 
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LIST  OF  MINES,  TOGETHER  WITH  NAMES  OF  OPERATORS,  ETC. 


Athens  County. 


Name  of  mine. 

Kind 

of 

mine. 

Name  of  coal  company. 

P.O.  addren. 

Bessemer 

Drift 
(( 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

Shaft 
(( 

tt 

tt 

Drift 

Akron  Iron  Co................. 

Nelsonville. 

Ogden 

Ogden  Iron  Co 

Nelsonville. 

LiokRnn 

J.  W.  Scott '. 

Nelson  vi  lie. 

Laurel  Hill 

Lanrel  Hill  Coal  Co 

Bretland. 

Section  29 

W.  B.  Brooks  &,  Son 

Nelsonville. 

Cooperative 

NelsonYille  Mlnitiflr  Co...... .... 

Nelsonyille. 

Poston'ft' 

PoBton  Brothers.... ...... ...... 

Nelsonville. 

Longstreth's 

T.  Lonsstreth.... ...... .... .... 

Floodwood. 

Floodwood 

B.  B.  Sheffield  &  Bro 

Nelsonville. 

Hamlev's  Run 

G.  F,  Gould 

Athens. 

Saliua 

tt 

Athens. 

Chaoncey  ................ 

Big  Run* 

Federal  Creek  Coal  Co.... ...... 

Big  Run. 
Mineral  City. 

Carbondale 

Carbondale  Coal  Co ............ 

King's 

King  Brothers 

King's  Switch. 

Belmont  County. 


Bamesville 

Franklin 

Kidd's 

Rainey's 

Etna 

Helling's 

Ohio  City 

Belmont  Works  No.  1 . 
Belmont  Works  No.  2. 
Pittsburgh  Works  ... 

Empire 

Weegee 

Union  Works 

Pipe  Creek 

Barnard's 

Morgan's 

RobertsYille  No.  1  ... 
RobertsYille  No.  2  ... 
Brown's  Strip  Vein*  . 
Brown's  Big  Vein*.. . 
Dutchen  &  Davis.... 

TunnellHlU 

Welsh  Mines 


Shaft 
Drift 


tt 
tt 
tt 
tt 
tt 
•t 
tt 

Slope 
(I 

(( 

tt 

tt 

Drift 

tt 


Dawson  &,  Roy 

Stewart  &  Mehan 

John  Kidd 

W.  J.  Kainey  &  Co 

Etna  Iron  and  Nail  Co 

Henry  Helling 

Ohio  City  Iron  and  Nail  Co. 
Heatherington  Brothers 


(( 


(( 


Rocherhousen  &  Sterrett.... 

Thomas  Corcoran 

P.  Sbafar&Co  ..^ 

Union  Coal  Co 

Pipe  Creek  Coal  and  Iron  Co. 

W.  G.  Barnard 

£.  G.  Morgan 


Carroll  County. 


Drift 
tt 

tt 

tt 
tt 

Shaft 
Slope 


Cleveland  Iron  Co. 
tt  tt 


Matthew  Brown 


(( 


Datchen  &  Davis 
J.  C.  Card 


Bamesville. 
Stewardsville. 
Shields. 
Cleveland. 
Martin's  Ferry.  ^ 
Martin's  Ferry.  * 
Martin's  Ferry. 
Bell  aire. 
Bell  aire. 
Bellaire. 
Shawnee. 
Weegee. 

Monudsv'e,  W.Va 
Dilley's  Bottom. 
Bell  aire. 
Bellaire. 


McDowell  &.  Pratt Mineral  City. 


Salineville. 
Salineville. 
Salineville, 
Salineville. 
Salineville. 
Cleveland. 


)  ■ 


Columbiana  County. 


WashingtonviUe  No.  1  .... 
Wasbingtonville  No.  2  .... 

Juee^nia:  Slope 

Oraftoti 

lO«  •*«•«• •••••• •««**• 

}^^ 

■,  ii  ■.;■,  '  • 

-  •  f "  V  ■■ ' 


Drift 

Slope 

Shaft 

Drift 
(( 

tt 


Cherry  Valley  Iron  Co, 
tt  tt 


tt 


tt 


Grafton  Iron  and  Coal  Co 

Ohio  and  Pennsylvania  Coal  Co. 

John  Hayes 

James  Farmer 


Leetonia. 

Leetonia. 

Leetonia. 

Leetonia. 

Salineville. 

Salineville. 

Salineville. 


STATE  MINE  INSPECTOR. 

Columbiana  Countt — Continued. 


29 


Name  of  mine. 

Kind 

of 

mine. 

Name  of  coal  company. 

P.  0.  address. 

Hartford 

Drift.. 
tt 

tt 

tt 
li 
tt 
tt 
it 
tt 
tt 
tt 
ti 
tt 
tt 

0.  &  P.  Coal  Co 

Salineville. 

Rockville  ................ 

n 

Salineville. 

O.  and  P 

tt 

Salineville. 

Granage  &  Anderson 

Foster 

Mannfactnrers'  Coal  Co ........... 

Salineville. 

HardincT  &  Sbaro 

Salineville. 

Hnssev  Hollow  ........... 

0.  A  P.  Coal  Co 

Salineville. 

Trudsdale  ...... ...... .... 

Traesdale  Coal  Co...... 

Salineville. 

Bobins' 

New  Liabon  Coal  Co.- ............ 

New  Lisbon. 

Foster  Mine  .............. 

Shields  Coal  Co 

Teegarden. 
Teegarden. 
Kast  Palestine. 

fiose  Mine................ 

Thomson  &■  Coleman....... ...... 

fitate  Line ...... ...... .... 

State  Line  Coal  Co.  .............. 

Prosnect  Mines  ........... 

Prospect  Coal  Co ................. 

£ast  Palestine. 

0.  and  P 

0.  &  P.  Coal  Co 

Salineville. 

Wolf  Run 

A.  Armstrong 

Teegarden. 

Coshocton  County. 


Unioa' 

Blaen  Nant. 
Bock  Run  .. 
Snmmit  .... 
Coshocton.. 
Diamond . . . 
Canesville.. 
Pen  Twyn.. 
Home 


Drift.. 

tt 

tt 
tt 
tt 
tt 
tt 
It 
tt 


Union  Coal  and  Mining  Co 

David  Jones t 

Rock  Ran  Coal  Co 

Fraukiin  and  Coalport  Coal  Co... . 

Coshocton  Coal  Co 

Diamond  Coal  Co 

Ressler  &  Co 

Pen  Twyn  Coal  Co 

Home  Coal  Co 


Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Coshocton. 

Newark. 

Coshocton. 

Coshocton. 


Scott's 

Cambridge 
Central  ... 
Nicholson  . 
Gaemsey  . 


GuKRNSBY  County. 


Drift.. 


(( 


Shaft . 
Drift.. 


Scott  Coal  and  Salt  Works  Co Cambridge. 


Cambridge  Coal  and  Mining  Co. .. 

William  Norris 

Ohio  Coal  Co 

Gaernsey  Mining  Co. 


Cambridge. 
Cambridge. 
Marietta. 
Cambridge. 


Leadington I  Drift. 

Cheshire ** 


Gaixia  County. 

Leadington  Coal  Co.  ...... .......I  Cheshire. 

Cheshire  Coal  Works  Co Cheshire. 


HocKiNG  County. 


Section  19 

Hayden*8 

Gore 

Monday  Creek, 
Carbon  Hill  ... 


Drift.. 

tt 

It 
tt 
tt 


W.  B.  Brooks  <&  Son  .. 

Peter  Hayden 

Thomas  iron  Co 

Monday  Creek  Iron  Co. 
Somers  &.  Co 


Nelsonville. 

Haydenville* 

Gore. 

Ijleveland. 

Columbus. 


Holmes  County. 

Hardy* 1  Drift..  Hardy  Coal  Co 1  Miller? burg. 

Myers |      **       Bowen  Bros..... I  Blillerbbarg* 


FbiladelphiA. 


Harrison  County. 
I  Drift..!  Philadelphia  Coal  Mining  Co i  8t«4^ 
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Jefferson  County. 


Name  of  mine. 


Market  Street  .. 
8tODy  Hollow  .. 

Gravel 

Everick 

Boreland 

Boiling  Mill.... 

Mingo , 

La  Grange  ..... 

Rneh  Run 

Bnstard 

Alikana 

Irondale 

Hammondsville 

Wallace 

Diamond , 


Wellston.... 

Milton 

Star 

Tropic 

Orange 

Globe 

Huron 

Erie 

Jackson  Hill 

Petrea 

Kitrick 


Sheridan 

Hanging  Rock 

Bellford 

Old  Mill 

Lawrence 


Shaft 

C( 

(t 
(( 
(I 
u 
n 
tt 
It 
« 
it 

Drift 
(( 

Shaft 
Drift 


Shaft 
(( 

Slope 
Shaft 

€t 

Drift 

i( 


Drift 

ti 

It 


Stenbenville  Coal  Mining  Co. 
f(  It 


ti 


Fnmace  and  Coal  Co. 

Ohio  and  Penn.  Coal  Co 

Swift's  Iron  and  Steel  Works 

Spanlding,  Woodward  &  Co 

Minffo  Iron  Co 

La  Orange  Coal  Co 

Kaminsky  &  Ramsey 

Stenbenville  Coal  and  Coke  Co... . 

Bell&  Co 

Morgan  Iron  Co 

Hammondsville  Coal  and  Coke  Co, 
Wallace  &,  Sons.,.. 


(( 


P.  O.  addresB. 


Jackson  County. 

Wellston  Coal  and  Iron  Co.. 
Milton  Farnace  and  Coal  Co. 

Star  Furnace  Co 

Tropic        " 

Orange  Iron  Co 

Globe 
Huron 
Erie 

Price  Bros 

Petrea  Coal  Co. 
T.M.  Kitrick  .. 


u 


Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenlienville. 

Stenbenville. 

Mingo. 

Philiipsburg. 

Rush  Run. 

Stenbenville. 

Stenbenville. 

Irondale. 

Hammondsvillei. 

Hammondsvillei. 

Hammondsville. 


Wellston. 

Wellston. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 


Lawbekcb  County. 

Sheridan  Coal  and  Iron  Co. 

Means,  Kile  &  Co 

Norton  Bros.  Sc  Co 

Iron  and  Steel  Co 

Lawrence 


Sheridan. 
Ironton. 
I  ronton. 
Ironton. 


Wads  worth 
Diamond  ... 


Medina  County. 
Slope  1  Wadsworth  Coal  Co |  Akron. 


(< 


Humphrey  &  Coleman (Akron. 


Poster 

Osbnm 

&rle 

Wells 

Austin  .... 

Harris 

McKennie  . 
Junction  .. 

Folks 

Pennel 

Haroff 

Thorn  HiU 
Packard ... 
Powers.... 
Holland... 
Jackson  ... 

Seoo 

Mahoning . 
Walters... 


Shaft 


(I 
it 
It 
tt 
tt 
tt 
tt 


Slope 

(I 

tt 
tt 
tt 

Drift 

Slope 
(( 

(( 
Drift 


Mahoning  County. 

Foster  Coal  Co 

Andrews  Bros 

Kyle  Coal  Co 

Wick  &  Wells 

Tod,  Wells  &  Co.... 

Harris  &  Mauer 

Warner  &.  Co 

Junction  Coal  Co  ... 

FnlkCoal  Co 

New  Lisbon  Coal  Co 

Haroff  Coal  Co 

Powers  &  Arms 

Packard  Coal  Co 

Powers  Coal  Co 

Moore  &  Co 

Jackson  Coal  Co 

Powers  Coal  Co 

Mahoning  Coal  Co  . . 
Walters  &  Co 


Toungstown. 

Toungstown. 

Youngs  town. 

Youngs  town. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngs  town. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Yonn^town. 

Washingtonville. 
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Muskingum  County. 


Name  of  mine. 


Sanesvillo 

DelCarbo.... 
MuskiDgum  .. 

llatthows 

Monitor 

Locast  Grove. 

Harper 

Coal  Kidge  ... 
Tay  lore vi lie  .. 
Crow  Run  — 
Blue  Rock 


Ohio.... 
Syracuse 


Pamnnky  ... 
Minersville  ., 

Excelsior 

Penoreek 

Dabney 

Williams 

Coal  Ridge  . 

Buckeye  

Middleport . . 
Charter  Oak 


Dexter 


Central  « 

Old  Mine 

Plnmmer  Hill  .. 

Troy 

Wright's 

Mungen's 

Patterson 

Upson 

Shield's 

New  York 

Lyonsdale 

Furuaoe 

Shawnee  Valley 

Taygue's .. 

MoLuny   

Tunnel  Hill  .... 

Selby • 

Wales's 

Crookvillo 

McCnneyille 

Brilliant 

Black  Diamond . 

O.  K 

Southern  Ohio.. 

▲nderson's 

Ferrara 

Brindebal's 

Mozahftia 


Kind 
of 

mine. 


Drift 
(( 

Shaft 

Drift 
It 

Drift 
It 

tt 

ti 


Shaft 
tt 

Slope 

Drift 
tt 

It 

tt 

u 

<i 

(I 

tt 

It 

tt 


Name  of  coal  company 


Johu  Marpool 

Consolidated  Coal  Co 

Muskingum  Valley  Coal  Co, 

Lewis  MaMhews 

Co  well,  Harris  &  Co 

James  Owens 

James  Morrison 

Orin  Ballon 

O.  Scarval 

Stone  &  Deral 

James  Patterson 


P.  O.  address. 


Ranesville. 

Roseville. 

Koseville. 

Zanesville. 

Zanesville. 

Putnam. 

Putnam. 

Zanesvile. 

Philo. 

Cedar  Run. 

Blue  Rock. 


Meigs  CouNxy. 


Ohio  Coal  Co I  Racine. 

Syracuse  Coal  and  Salt  Co I  Syracuse. 

H.  G.  Daniels I  Syracuse. 


Pomeroy  Coal  Co 

tt  it 


tt 
tt 
tt 


tt 
tt 
It 


Evan  Williams 

Coal  Ridge  Salt  Co. 
Buckeye  Salt  Co  ... 
Middleport  Salt  Co 
S.  M.  Pomeroy 


Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Minersville. 

Pomeroy. 

Pomeroy. 

Middleport. 

Pomeroy. 


NoBLK  County. 


I    Drift   I  Ohio  Coal  Co 

Pkrky  County. 


Drift 

tt 

tt 
tt 
tt 
tt 
tt 
ti 
tt 
tt 
tt 
it 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
II 
II 
tt 

u 
(( 


Straitsville  Central  Mining  Co  ... 

J  D.Doe&Co 

Straitsville  Coal  Co 

Mitchell,  Kincaid  dr-  Co 

J.  H.  Lucker 

Consolidated  Coal  Co 

Patterson  Coal  Co , 

Uuion  Coal  Co 

Newark  Coal  and  Iron  Co 

New  York  and  Straitsville  Coal  Co 
StraitsY.  and  Cannel  Coal  C.  of  N.T 

Furnace  Coal  Co , 

Shawnee  Valley  Coal  Co 

M.  &P.  Taygue 

H.  Jones  d:.Co 

Tunnel  Hill  Coal  Co 

Selby  Mining  Co 

Wales,  Nugent  &  Co 

Palmer  &  Haworth 


J.  E.  Payne  A.  Co 

Black  Diamond  Coal  Co. 

O.K.  Coal  Co 

Southern  Ohio  Coal  Co . . 

W.  D.  Anderson 

James  Black 

J.  Brindebal 

Moxahala  Iron  Co 


i  Marcella. 


New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
McLuny's. 
MoLuny's. 
New  Lexington. 
New  Lexington. 
New  Lexington. 
Crooksvllle. 

McCuneville 

McCuneville. 

McCuneville. 

Maholm. 

Maholm. 

Moxahala. 

Moxahala. 

Moxahala. 
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Jkffkrbon  Countt. 


Name  of  mine. 


Market  Street  . . 
Stony  Hollow  .. 

Gravel , 

Everick 

BorelaDd 

BolliDgMill..., 

Mingo , 

La  Grange  ...., 

Rash  Ron , 

Bastard 

Alikana 

Irondale 

HammondsviUe 

Wallace 

Diamond , 


Wellston.... 

Milton 

Star 

Tropic , 

Orange 

Globe 

Huron 

Erie 

Jackson  Hill 

Petrea 

Kitriok 


Sheridan 

Hanging  Rock 

Bellford 

Old  Mill , 

Lawrence 


Wadsworth 
Diamond  . . . 


Foster  — 
Osbnm  — 

&rle 

Wells 

Austin  .... 
Harris  — 
McKennie  . 
JanctioD  .. 

Polks 

Pennel 

Haroff 

Thorn  HiU 
Packard ... 
Powers.... 
Holland... 
Jackson  ... 

Reno 

Mahoning . 
Walters... 


Shaft 
It 

(t 

c( 

(( 
n 
{l 
(t 
tt 
It 
it 

Drift 
(( 

Shaft 
Drift 


Shaft 
tt 

(( 

{( 

Slope 
Shaft 

Drift 

(( 


Drift 

It 
It 


Slope 


Shaft 
(( 

tt 

tt 

tt 

it 

It 

tt 

Slope 

tt 
tt 
tt 
tt 

Drift 

Slope 
tt 

tt 
Drift 


SteabenYiile  Coal  Mining  Co. 


it 
ti 


Fnmace  and  Coal  Co. 

Ohio  and  Penn.  Coal  Co 

Swift's  Iron  and  Steel  Works 

Spanlding,  Woodward  &  Co 

Minffo  Iron  Co 

La  Grange  Coal  Co 

Kaminsky  &  Ramsey 

Stenbenville  Coal  and  Coke  Co... . 

Bell&  Co 

Morgan  Iron  Co 

HammondsviUe  Coal  and  Coke  Co. 
Wallace  &  Sons., 


(( 


P.  O.  address. 


Jackson  County. 

Wellston  Coal  and  Iron  Co. . 
Milton  Farnace  and  Coal  Co. 

StarFamaceCo 

Tropic        ** 

Orange  Iron  Co 

Globe 
Huron 
Erie 

Price  Bros 

Petrea  Coal  Co. 
T.  M.  Kitrick  .. 


II 

a 

tt 


Stenbenville. 

Stenbenville. 

Stenbenville. 

Stenbenville. 

Sreubenville. 

Stenbenville. 

Mingo. 

Pbillipsburg. 

Rnsh  Run. 

Stenbenville. 

Stenbenville. 

Irondale. 

HammondsviUe. 

HammondsviUe. 

HammondsviUe. 


Wellston. 

Wellston. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 

Jackson. 


Lawbekcb  County. 

Sheridan  Coal  and  Iron  Co. 

Means,  Kile  &  Co 

Norton  Bros.  &  Co 

Iron  and  Steel  Co 

Lawrence 


Sheridan. 
Ironton. 
I  ronton. 
Ironton. 


Medina  County. 

Wadsworth  Coal  Co t  Akron. 

Humphrey  &  Coleman I  Akron. 


Mahoning  County. 

Foster  Coal  Co 

Andrews  Bros 

Kyle  Coal  Co 

Wick  &  Wells 

Tod,  Wells  &  Co.... 

Harris  &  Mauer 

Warner  &.  Co 

Junction  Coal  Co  ... 

FulkCoal  Co 

New  Lisbon  Coal  Co 

Haroff  Coal  Co 

Powers  &  Arms 

Packard  Coal  Co 

Powers  Coal  Co 

Moore  &  Co 

Jackson  Coal  Co 

Powers  Coal  Co 

Mahoning  Coal  Co  . . 
Walters  &  Co 


Youngstown. 

Toungstown. 

Youngstown. 

Youngstown. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Mineral  Ridge. 

Youngstown. 

Youngstown. 

Youngstown. 

Yonngsrown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Youngstown. 

Washingtonville. 
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Muskingum  County. 


Name  of  miDe. 


Sanesvillo 

DclCarbo  ..., 
MuskiDgnm  .. 

llattbows 

MoDitor 

Locast  Grove. 

Harper 

Coal  Ridge  ... 
Taylorsville  .. 

Crow  Ran 

Blue  Rock  — 


Ohio.... 
Syracuse 


Pamnnky  ... 
Mioersville  ., 

Excelsior 

Pencreek 

Dabney 

Williams 

Coal  Ridge  . 

Buckeye  

Middleport . , 
Charter  Oak 


Dexter 


Central  « 

Old  Mine 

Plnmmer  Hill  .. 

Troy 

Wright's 

Mnngen's 

Patterson 

Upson 

Shield's 

New  York 

Lyonsdale 

Furnace 

Shawnee  Valley 

Taygue's 

McLuny   

Tunnel  Hill  .... 

Selby • 

Wales's 

Crookvillo 

McCuneYllle 

Brilliant 

Black  Diamond. 

O.  K 

Southern  Ohio.. 

▲nderson's 

Ferrara 

Brindebal's 

MoxahftiA 


Kind 

of 
mine. 


Drift 

<i 

n 
n 

Shaft 

Drift 

(( 

Drift 

it 
ft 
^^ 


Shaft 
(I 

Slope 

Drift 
(( 

it 

it 

a 

(I 
it 
ti 
It 
ti 


Name  of  coal  company 


Johu  Marpool 

Consolidated  Coal  Co 

Muskingum  Valley  Coal  Co, 

Lewis  Marthews 

Co  well,  Harris  &  Co 

James  Oweus 

James  Morrison 

Grin  Balloa 

O.  Scarval 

Stone  &  Deral 

James  Patterson 


P.  O.  address. 


Ranesville. 

RoseviUe. 

Roseville. 

Zauesville. 

ZanesvUle. 

Pat  nam. 

Putnam. 

Zanesvile. 

Philo. 

Cedar  Rnu. 

Blue  Rock. 


Meigs  CouNxy. 


Ohio  Coal  Co j  Racine. 

Syracuse  Coal  and  Salt  Co I  Syracuse. 

H.  G.  Daniels I  Syracuse. 


Pomeroy  Coal  Co 

it  n 


tl 
it 
it 


it 
tt 
it 


Evan  Williams 

Coal  Ridge  Salt  Co. 
Buckeye  Salt  Co  ... 
Middleport  Salt  Co 
S.  M.  Pomeroy 


Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Pomeroy. 

Minersville. 

Pomeroy. 

Pomeroy. 

Middleport. 

Pomeroy. 


NoBLK  County. 


I   Drift   I  Ohio  Coal  Co 

Pkrky  County. 


i  Marcella. 


Drift 

ti 

it 

II 
ti 
ti 
it 
ti 
It 

a 
it 
ti 
tt 
it 
It 
It 
it 
a 
It 
a 
it 

K 

a 
ti 
ti 
ti 
tt 
tt 


Straitsville  Central  Mining  Co  . . 

J  D.  Doe  &  Co 

Straitsville  Coal  Co 

Mitchell,  Kincaid  dr  Co 

J.  H.  Lacker 

Consolidated  Coal  Co 

Patterson  Coal  Co 

Uuion  Coal  Co 

Newark  Coal  and  Iron  Co 

New  York  and  Straitsville  Coal  Co 
Straitsv.  and  Cannel  Coal  C.  of  N.T 

Furnace  Coal  Co , 

Shawnee  Valley  Coal  Co 

M.  &  P.  Taygue 

U.  Jones  d:.Co 

Tunnel  Hill  Coal  Co 

Selby  Mining  Co , 

Wales,  Nugent  &  Co 

Palmer  &  Haworth 


J.  £.  Payne  A.  Co 

Black  Diamond  Coal  Co . 

O.K.Coal  Co 

Southern  Ohio  Coal  Co.. 

W.  D.  Anderson 

James  Black 

J.  Brindebal 

Moxahala  Iron  Co 


New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
New  Straitsville. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
Shawnee. 
McLuny's. 
MoLuny's. 
New  Lexington. 
New  Lexington. 
New  Lexington. 
Crooksville. 

MoCuneville 

McCuneville. 

MoCuneville. 

Maholm. 

Maholm. 

Moxahala. 

Moxahala. 

Moxahala. 
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Portage  County. 


Name  of  mine. 

Kind 
of 
mine. 

Name  of  coal  company. 

P.  0.  address. 

Atwater  Slope 

Slope 

Atwater  Coal  Co 

Atwater. 

8ippo  Coal  Co  .... 

Fnlton 

Bnckeye 

Crawford 

Crawford 

Willow  No.  1 

Willow  No.  2 

WUliamson 

Maple  Qrove 

Aberdave 

Jacobs  

Qrove 

Massillon  Coal  Co 

Staeffer 

Warrington 

Brookfield........ 

Pigeon  Run 

Lawrence 

Fonltz's 

Willow  No.  3 


Crawford's 

Franklin 

Summit 

Brewster  Slope  ... 
Brewster  Drift  ... 
Brewster  Bros  . . . . 
Middlebnry  Shaft 

Johnson  Shaft 

Dennison  

Nemisilla 

Norton's 


Block  Vein* 

Dennison  

Andraes  Mine  . . . 

Stillwater  

Syracuse  

Pike  Run 

Rich  Hill 

Walton  Ridge  ... 
Port  Washington 


UhriohsvUle  Shaft 


Vienna^ 

Tyler 

Ifalliday 

Hood 

Sodom 

Church  Hill  Slope 
Charch  HiU  Shaft 


Slope 

Shaft 
Slope 

Shaft 
<< 

it 
tt 
tt 

Drift 
Shaft 

K 
l( 
tt 

Slope 
(I 


Drift 

Slope 
tt 

tt 

Drift 

Slope 
Shaft 

Drift 
Slope 


Stabk  County. 

Rnsspll,  Davis  &,  Co 

Fulton  Coal  Co 

Buckeye  Coal  Co 

Crawford  Coal  Co... 


(( 


(( 


Rhodes  &,  Co 
tt        It 


Howells,  Lee  At  Co 

Massillon  Coal  and  Mining  Co 

Youngstown  Coal  Co 

Rhodes  Coal  Co 

Orove  Coal  Co 

Massillon  Coal  Co 

J.  p.  Burtdn 

Warrington  Coal  Co 

H.  Foultz 

Lee,  Howells  dt  Co 

J.  P.  Barton 

Massillon  City  Coal  Co 

Rhodes  &  Co 


Summit  County. 


Crawford  &  Co 

Fraoklin  Coal  Co 

Summit  Mine  Coal  Co.... 
Brewster  Coal  Co 

Brewster  Bros 

Middlebury  Coal  Co 

Johnson  Coal  Co 

Dennison  Coal  Co 

Nemisilla  Coal  Mining  Co 
Norton  Coal  Co 


Tuscarawas  County. 


Drift 
tt 

tt 

tt 

tt 

tt 

Shaft 

Drift 

tt 


Shaft 


Shaft 

Slope 
(( 

It 

tt 

tt 

Shaft 


Block  Vein  Colliery  Co 

Dennison  Colliery  Co 

S.  W.  Andraes  &.  Co 

Tuscarawas  Yal ley  Coal  Co  

Syracuse  Coal  Co 

Tuscarawas  Valley  Coal  Co  

Rich  Hill  Coal  Co 

Buckeye  Coal  and  Coke  Co 

Qlasgow    and    Port    Washington 
L^on  Co 


Trumbull  County. 

Vienna  Coal  and  Iron  Co 
C.  H.  Andrews  Sl  Bro  ... 

Hal  liday  Coal  Co 

Arms  dt  Wick 

MoCurdy  Coal  Co 

Church  Hill  Coal  Co 

NilesCoalCo 


Canal  Fulton. 

Canal  Fnlton. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

North  Lawrence. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 

Massillon. 


Akron. 

Akron. 

Akron. 

Akron. 

Akron. 

Middlebury, 

Middlebury. 

Middlebury. 

Sherman. 

Cleveland. 

Sherman. 


Dennison. 

Dennison. 

Urichsville. 

New  Philadelphia. 

Urichsville. 

New  Philadelphia. 

Waynesburgh. 

New  Philadelphia. 

Port  Washington. 


Youngstown. 
Youngstown. 
Youngstown, 
Youngstown. 
Youngstown. 
Youngstown. 
Yonngstown. 
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Trumbull  County — Continued. 


Name  of  mine. 


Kline 

Moore*   

Shenango  

Brookfield  ... 

Burnett 

Mahonioj? 

Cleveland 

Ashland 

Weathersfiield 

Cambria 

Love   

Williams 

Winfield 

Curtis  Hill... 


Vinton  Shaft  .. 

Coalmont , 

Moonville  Mine 
Buckeye 


Kind 

of 
mine. 


Slope 

II 

(I 
If 

n 

Shaft 
Slope 
Shaft 

Slope 

II 

Shaft 
Slope 
Drift 


Shaft 
Drift 

a 


Fairview   Shaft 

Silver  Creek  No.  1 Dri  f r. 

Silver  Creek  No.  2. !  Shaft 


Name  of  coal  company. 


Briar  Hill  Iron  Co  .... 

Moore  Coal  Co 

Shenango  Coal  Co 

Brookfield  Coal  Co 

Burnett  Coal  Co 

Mahoning  Coal  Co  .... 
Payne,  Newton  &  Co.. 
Waro,  Warner  dc.  Co  .. 

H.  A.  Wick  &  Co 

W.  Williams  &  Co.... 
Andrews  &  Hitchcock 

D.  Williams  &  Co 

Winfield  Coal  Co 

Curtis  &  Bojee 


Vinton  County. 

Bancroft  &,  Rader. 
Zaleski  Coal  Co... 

Richard  Coe 

King  Bros . .. 


P.  O.  address. 


Wayne  County. 


J.  P.  Bnrri»n      

Silver  Creek  Mining  Co 
(I 


I* 


Washington  County. 


Washington 
Cliff  Mines 
Macksburg  . 


Drift,      Washington  . 

G   W.  L\ne.. 

**      i  Ohio  Coal  Co 


Youngs  town. 
Youngstowu. 
Wheatland,  Pa. 
Sharon,  Pa. 
Youngstown. 
Younffstown. 
Cleveland. 
Mineral  Ridge. 
Mineral  Ridge. 
Mineral  Ridge. 
Youngstown. 
Hubbard. 
Mineral  Ridge. 
Sharon,  Pa. 


!  Vintoi-  8' at  lor*. 
I  Zaleski. 

King's  .'>wiich. 


Vlassi'lou. 

Doylf-MNwu. 

Doyltjfttowii. 


Youj  g'town. 
Coal  Rnu. 
Maiieiia. 


Idle. 


t  Drowned. 


t  Wotked  out. 


SUPPLEMENT. 


INDUSTRIAL  ARBITRATION. 


The  following  bill,  to  establish  courts  of  conciliation,  has  been  intro- 
duced in  the  Ohio  Senate : 

S.  B.  No.  326— Mr.  Dunoan,  of  Jackson  County. 

A  BILL 

To  establiBfa  courts  of  coooiliation  in  each  of  the  counties  of  this  state,  and  defining  the 

duties  thereof. 

BiEcnoN  1.  Be  it  enacted  by  the  General  Assemhly  of  the  State  of  Ohio,  That  on  the  peti- 
tion of  not  less  than  fifty  artisans  and  workingmen,  electors  of  the  county,  the  court  of 
common  pleas,  or  any  Jndge  thereof,  shall  appoint  an  elector  named  in  such  petition,  as 
the  presiding  Judge  of  a  court,  to  be  styled  a  court  of  conciliation,  who  shall  hold  his 
office  for  the  term  of  three  years,  and  who  shall  take  an  oath  of  office  similar  to  that 
taken  by  other  judicial  officers. 

Sbc.  2.  The  compensation  of  such  presiding  Jndge  shaU  be  three  dolliurs  per  diem  for 
each  day  actually  employed  in  the  trial  of  matters  submitted  to  his  court,  to  be  paid 
ont  of  the  county  treasury  upon  the  warrant  of  the  county  auditor,  countersigned  by  a 
Judge  of  the  court  of  common  pleas. 

Skc.  3.  Said  presiding  judge  shall  have  authority  upon  complaint  or  notice  in  writing, 
signed  by  not  less  than  six  reputable  men  interested  in  such  matter,  that  a  difficulty  or 
diiference  has  arisen,  or  threatens  to  arise  between  any  corporation,  firm,  company,  or 
person  employing  labor,  and  the  employes  thereof,  or  between  such  different  corpora- 
tions, firms,  companieb,  or  persons,  or  between  the  employes  of  one  corporation,  firm, 
company,  or  person,  and  the  employes  of  any  other,  in  relation  to  wages,  time,  terms, 
conditions,  weights  or  measures,  screens,  prices  of  supplies,  drawbacks,  dockage,  or 
any  other  question  or  matter  of  dispute  disturbing,  or  threatening  to  disturb,  the  har- 
monious relations  of  any  such  puties,  to  take  Jurisdiction  of  such  matters  or  questions, 
and  upon  security  for  the  costs  of  such  proceedings,  and  the  filing  with  him  of  a  de- 
tailed, concise  statement  of  the  points,  matters,  and  questions  to  be  submitted,  he  shall 
Issue  a  notice,  to  be  served  as  a  summons  in  cases  in  the  court  of  common  pleas,  upon 
all  parties  and  persons  known  to  be  interested  in  such  controversy,  giving  five  days' 
notice  of  the  filing  of  such  statement  of  differences ;  and  the  persons  filing  such  state- 
ment may  select  an  associate  Judge,  and  the  corporation,  firm,  company,  or  individual 
interested  adversely  to  the  persons  filing  the  same,  may  also  select  an  associate  Judge 
of  such  court  of  conciliation  to  act  in  the  determination  of  the  case  made  by  the  state- 
ment filed  by  the  complainants,  and  the  compensition  of  such  associate  Judges  shall  be 
the  same  as  that  of  presiding  Judge  of  such  court,  to  be  paid  eqoally  by  the  plaintiff 
and  defendanta  in  such  case. 
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Sec.  4.  Sacb  oonrt  of  ooneiliation,  when  tbas  constituted,  shall  proceed  withoQt  delaj 
to  inqnrre  into  the  matters  contained  in  said  statement,  and  may  subpoena  witnesses,, 
and  shall  haye  the  same  powers  and  be  governed  by  the  legal  rules  of  cTldence  as  courts 
of  common  pleas  to  euforoe  order  and  obedience  to  its  orders  and  decrees. 

8ec.  5.  The  sheriff  of  the  county  shall  be  ex -officio  the  sheriff  of  said  court  of  con- 
ciliation, and  during  the  sitting  of  such  oourc  be  shall  attend  in  person  or  by^eputy. 

Seg.  6.  The  place  of  holding  such  court  shall  be  designated  by  the  presiding  Judge 
thereof,  and  he  shall  give  the  sheriff  written  notiee  of  the  time  and  place  of  hoMinn^ 
such  court. 

Sec.  7.  The  decisions,  findings,  or  orders  of  said  court  of  conciliation  may  be  made 
a  rule  of  any  court  of  record  in  such  county,  and  upon  being  so  made  a  rule  of  anj 
court,  shall  bo  final  and  conclusive  (subject  only  to  proceedings  in  error  to  be  taken 
within  twenty  days  after  such  rule  has  been  entered),  and  shall  be  enforced  as  like 
orders,  decisions,  or  findings  of  courts  of  record. 

Sec.  8.  Whenever  any  corporation,  firm,  or  company,  or  person  employing  laborers, 
or  other  workmen,  shall  by  a  written  agreement  with  such  laborers  or  other  workmen, 
provide  for  the  reference  of  any  dispute  or  controversy  as  to  wages  or  conditions  of  em- 
ployment, to  an  arbitration  board,  to  be  composed  as  set  forth  in  such  agreement^  such 
agreement  shall  be  of  binding  force  and  efficacious  bet^  een  the  parties  thereto,  and  such 
board  shall  take  Jurisdiction  of  any  matter  provided  for  in  said  agreement  upon  the 
complaint  of  any  party  to  such  agreement,  and  when  any  such  dispute  is  referred  to 
such  arbitration  board  as  provided  in  such  agreement,  the  decision  of  such  board  shall 
be  as  final  and  conclusive  as  if  made  by  the  Judges  of  a  court  of  conciliation  as  herein- 
before provided,  and  the  Judgment  and  findings  of  such  arbitration  board  may  be  made 
a  rale  of  court  of  any  court  of  record  in  the  county,  and  enforeed  as  a  Judgment  or 
decree  of  such  court  in  other  cases. 

Sec.  9    This  act  shall  take  effect  and  be  in  force  on  and  after  its  paissage. 

Of  this  bill,  P.  F.  Fitzpatrick,  Esq.,  President  of  the  Iron  Holders*  Union 
of  N.  A.,  says : 

*'^  In  my  opinion  the  passage  of  S.  B.  326  would  result  in  much  good  by  preventing 
strikes,  sometimes  of  long  dnratiou.  The  working  classes  would  always  be  willing  to 
submit  to  such  a  court.  The  molders  have  always  been  in  favor  of  arbitration,  and  I 
hope  the  bUl  may  pass.'* 

A  letter  from  P.  M.  Arthur,  Grand  Chief  Engineer  of  the  Brotherhood 
of  Locomotive  Engineers,  says : 

'<I  have  examined  S.  B.  326,  and  am  heartily  in  favor  of  it,  to  prevent  a  reccyrrence 
of  what  the  past  two  years  have  witnessed.^' 

Letters  have  also  been  received  from  the  Lake  Shore  shops,  and  many 
coal  miners,  urging  the  creation  of  a  court  of  arbitration,  and  expressing 
satisfaction  with  this  bill. 
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ARBITRATION   IN    FRANCE   AND   ENGLAND. 

The  following  address  was  delivered  before  the  manufacturers  and  work- 
ingmen  of  Pittsburgh  and  vicinity,  January  25,  1879,  upon  the  invita- 
tion of  the  Chamber  of  Commerce  of  Pittsburgh,  The  investigations 
which  serve  as  its  basis  were  made  during  the  summer  of  1878,  the  author 
having  been  appointed  by  His  Excellency,  John  F.  Hartranft,  Governor 
of  Pennsylvania,  a  special  commissioner  to  investigate,  on  behalf  of  the 
State,  the  form,  practical  workings,  and  results  of  the  various  systems  of 
arbitration  in  operation  in  England  and  Prance,  and  to  report  on  the 
same.    This  report  has  been  made  and  will  be  published  by  the  State. 

The  intention  of  this  address  is  not  to  give  details  of  the  various  plans 
of  arbitration  and  conciliation,  but  simply  the  results  of  the  system,  and 
to  urge  its  adoption  in  this  country.  It  has  been  thought  best,  however, 
to  print  a  code  of  rules.  The  rules  of  the  Board  of  ^  rbitration  and  Con- 
ciliation for  the  North  of  England  Manufactured  Iron  Trade  have  been 
selected  as  being  those  of  a  trade  in  which  Ohio  is  especially  interested. 

Mb.  President  and  Qemtlbmen:  I  confess  that  it  is  ^ith  no  small  degree  of  satis- 
faction that  I  respond  to  the  very  coarteoos  invitation  of  yoor  Chamber  of  Commerce  to 
explain  to  yon  the  practical  workings  of  industrial  arbitration  in  France  and  England. 
Few  commnnities  have  a  greater  interest  than  this  in  the  peaceful  solution  of  the  ques- 
tions that  vex  and  harass  industrial  progress.  The  securing  and  continuance  not  only 
of  peaceful  but  of  cordial  relations  between  employers  and  employed,  is  of  the  utmost 
importance.  On  these  depend  largely  the  continued  and  increasing  production  of  your 
great  staple  manufactures,  the  safety  and  profit  of  your  invested  capital,  and,  above  all, 
the  welfare  of  that  large  army  of  skilled  workmen  who  have  here  gathered,  and  whose 
strength  and  cunning,  united  with  capital's  energy  and  Judgment,  have  elevated  labor, 
have  conserved  and  multiplied  capital,  and  have  made  these  twin  cities,  "  these  bru- 
nettes of  labor,''  as  one  of  your  members  has  so  happily  termed  them,  to  occupy  a  proud 
pre-eminence  among  the  great  centers  of  American  industry. 

While  the  present  constitution  of  indnstrial  society  exists,  differences  wiD  arise  be- 
tween employer  and  employed.  These  differences  will  relate  mainly  to  rates  of  wages, 
but  not  entirely.  The  relations  of  employer  and  employed  give  rise,  not  only  to  con- 
stantly recurring,  but  constantly  varying  questions.  There  are  customs  of  the  trade  and 
^e  workshop ;  there  are  rules  which  either  party  may  seek  to  establish  in  accordance 
with  what  it  considers  its  interest  and,  Justly  or  not,  its  right,  and  there  are  those  ques- 
tions which  that  eminent  English  advocate  of  arbitration,  Mr.  Rupert  Kettle,  so  felici- 
tously terms  '*  matters  of  sentiment,"  quarrels  concerning  which  are  often  the  most 
senseless,  but  at  the  same  time  the  most  bitter  of  trade  disputes.  May  I  not  also  add 
that  there  are  considerations  connected  with  labor,  and  its  rights  and  duties,  of  a  far 
different  and  a  higher  nature  than  those  that  can  be  compassed  by  buying  and  selling, 
and  which  of  all  questions  must  not  be  ignored  in  a  discussion  of  this  character. 

Natural  law,  we  are  told,  will  adjust  these  relations  and  harmonize  these  differences ; 
but  natural  law  is  slow  in  its  operations,  and  men  may  starve  and  industry  be  hopelessly 
crippled  whilp  we  wait  its  outcome.  Industrial  questions  demand  at  times  immediate 
•ettiement,  and  for  this  I  know  at  present  but  two  methods — strikes  and  look-onts,  or 
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arbitration  and  conciliation.  For  the  first  of  these  methods  I  know  of  no  advocates. 
Men  who  nse  them  condemn  them  bitterly,  and  regret  the  necessity  that,  to  them,  seems 
to  demand  their  employment.  They  are  of  themselves  no  more  fit  subjects  for  approving 
words  than  wars  or  pestilence.  I  do  not  mean  that  strikes  and  lock-onts  are  never  jos- 
tifiable.  At  times  they  seem  unavoidable,  but  to  adopt  them,  or  to  advocate  Their  adop- 
tion as  an  approved  method  of  settling  iadnstrial  questions,  is  to  invite  the  aid  of  pow- 
der to  quench  fire. 

The  other  method  is  arbitration  and  conciliation.  As  a  principle  it  has  everything  in 
its  favor.  It  has  been  adopted  in  many  branches  of  business  to  avoid  expensive  and 
tedious  litigation.  Arbitration  clauses  are  found  in  articles  of  partnership,  in  policies  of 
insurance,  in  leases,  in  building  contracts.  Why  should  it  not  be  adopted  to  avoid  those 
most  serious  and  expensive  litigations,  strikes  and  lock-outs? 

The  question.  Have  arbitration  and  conciliation  been  successful  in  harmonizing  the 
relation  of  capital  and  labor  where  they  have  been  fairly  tried  f  is  a  very  pertinent  one 
just  here.  I  will  try  to  answer  this  question  by  showing  yon  what  tbey  h  ive  acoom- 
piished  in  France  and  England. 

First,  however,  I  should  say  that  arbitration  and  conciliation  are  not  the  same.  Arbi- 
tration deals  with  the  larger  questions  of  trade,  conciliation  with  the  smaller.  Arbitra  - 
tion  with  the  whole  trade,  conciliation  oftener  with  the  individuals.  Conciliation  is  not 
formal ;  it  does  not  attempt  to  sit  in  judgment  and  decide  in  a  giv«)n  case  what  is  right 
and  what  is  wrong,  but  its  efforts  are,  in  a  friendly  spirit,  to  adjust  differences  by 
inducing  the  parties  to  agree  themselves  It  removes  causes  of  dissensions  and  prevents 
differences  from  becoming  disputes  by  establishing  a  cordial  feeling  between  those  who 
may  be  parties  to  the  same.  Arbitration,  on  the  other  hand,  is  formal.  It  sits  in  judg- 
ment. It  implies  that  matters  in  dispnte  by  mutual  consent,  or  by  previous  contract, 
have  been  submitted  to  arbiters,  and  an  umpire  whose  decision  is  final  and  binding  on 
both  parties.  Bearing  this  distinction  in  mind,  we  can  better  understand  the  results 
that  have  attended  the  establishment  of  boards  of  arbitration  aud  conciliation  in  France 
and  England. 

Industrial  arbitration  and  conciliation  had  their  origin  in  France  early  in  the  present 
century.  The  system  established  was  the  outgrowth  of  the  trade  guilds  which  had  ex- 
isted in  that  country  and  regulated  trade  matters,  in  some  cases  from  the  middle  ages. 
These  were  abolished  during  the  last  days  of  the  monarchy  of  Loui'j  XVI,  a  time  when 
the  constitution  of  industrial  as  well  as  political  (society  was  being  overtnrned.  After  a 
few  years  of  imperfect  legislation,  in  1806,  at  the  request  of  the  workingmeu  of  Lyons, 
and  by  command  of  the  First  Napoleon,  courts  of  arbitration  and  conciliation  were  es- 
tablished by  law.  These,  with  some  slight  modification,  have  continued  until  the 
present,  under  the  title  of  '*  Conaeils  des  Prud,  homines."  These  councils  are  judicial  tri- 
bunals, constituted  under  authority  of  the  Minister  of  ( 'ommerce,  through  the  chambers 
of  commerce,  which  are  established  at  important  trade-centers  of  that  country.  They 
are  composed  of  an  equal  number  of  employer  and  workingmeu  members,  each  class 
electing  its  own  representatives,  with  a  president  and  vice-president  named  by  the  gov- 
ernment. The  anthority  of  these  councils  extends  to  every  conceivable  question  that 
can  arise  in  the  workshop,  not  only  between  the  workman  and  his  employer,  but  be- 
tween the  workman  and  his  apprentice  or  his  foreman.  There  is  but  one  question  they 
cannot  settle — future  rates  of  wages ;  but  even  this  can  be  done  by  mutual  agreement. 
Arbitration  is  compulsory  upon  the  application  of  either,  and  the  decisions  of  the  court 
can  be  enforced  the  same  as  those  of  any  other  court  of  law. 

The  workings  of  these  courts  have  been  very  beneficial  to  French  industry,  especially 
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fn  ooDciliatioD,  by  which  more  than  ninety  per  cent,  of  all  oases  bronght  before  the  tri- 
bunals are  settled.  In  1847  the  sixty-nine  councils  then  in  existence  had  before  them 
19,^1  oases,  of  which  17,951  were  settled  by  conciliation  in  the  Private  Bureau,  519 
more  by  open  conciliation,  and  in  only  529  cases  was  it  necessary  to  have  formal  judg- 
ment, lo  1350,  of  28,000  cases  26,800  were  settled  by  conciliation.  There  were,  at  the 
close  of  1874, 112  councils  in  France.  This  is  a  most  satisfactory  showing,  but  it  falls  far 
short  of  expressing  the  great  benefit  these  councils  have  been  to  French  industry,  espe- 
cially in  removing  causes  of  difference  or  in  preventiog  them  from  growing  into  dis- 
putes. 

As  beneficial  as  these  have  been  to  France,  the  method  is  not  applicable  to  this  conn- 
try,  in  my  judgment.  In  the  first  place  we  have  not  the  requisite  organization  to  carry 
it  out.  Again  the  councils  do  not  consider  future  rates  of  wages,  the  most  prolific  source 
of  labor  troubles  with  us ;  and  in  the  third  place  the  compulsory  feature  seems  to  be  es- 
pecially obnoxious  to  both  employer  and  employed. 

Though  legal  and  compulsory  arbitration  and  conciliation  have  been  so  successful  in 
settling  trade  disputes  in  France  for  nearly  a  century,  they  have  found  no  lodgment  in 
England,  though  a  law  in  some  respects  similar  to  the  French  law  has  been,  since  1824, 
and  is  to-day,  on  her  statute  books.  This  law,  with  one  passed  in  1867  and  another  in 
1872,  have  not,  in  a  single  instance,  certainly  not  lately,  been  used.  Arbitration,  as 
practiced  in  England  to-day,  is  purely  voluntary.  The  boards  have  no  sanction  of  law 
nor  a  legal  existence.  There  is  no  forced  submission,  nor  is  there  any  power,  except  a 
man's  sense  of  honor,  public  opinion,  or  the  aggregate  honor  of  the  unions  or  the  em- 
ployers' associations,  to  enforce  the  acceptance  of  the  awards,  and  to  the  honor  of  the 
parties  involved,  be  it  said,  these  have  in  most  cases  been  found  sufficient.  This  is  one 
of  the  grandest  features  of  industrial  arbitration.  To  see  trades  of  the  extent  of  the 
North  of  England  iron  trade,  with  their  millions  of  invested  capital  and  their  vast  ar- 
mies of  workmen,  voluntarily  submit  their  troubles  to  the  decision  of  reason,  and  then 
abide  by  that  decision,  is  a  most  happy  augury  for  the  future.  It  is  not  so  difficult  to 
submit  a  case  to  arbitration,  as  there  is  always  a  feeling  thsit  perhaps  it  is  best  to  yield, 
or  that  the  case  will  go  in  one's  favor ;  but  when,  as  in  scores  of  oases  has  happened  in 
England,  the  decision  has  been  adverse  to  the  men,  to  see  thousands,  forced  only  by 
their  sense  of  honor,  quietly  accept  the  awards  of  the  board,  is  a  sight  that  has  more  of 
piomise  for  the  future  of  industry  than  ten  thousand  victories  forced  by  a  strike  or  a 
lock-out. 

The  first  voluntary  permanent  board  of  arbitration  and  conciliation  was  established 
in  the  hosiery  and  glove  trade  of  Nottingham,  England,  in  1860,  mainly  through  the  ef- 
forts of  Mr.  A.  J.  Mundella,  a  manufacturer,  and  at  present  M.  P.  for  Sheffield.  The 
history  of  the  relations  of  capital  and  labor  in  this  trade,  for  150  years  before  the  estab- 
lishment of  this  board,  is  one  of  the  most  disagreeble  chapters  of  English  industrial 
records.  It  was  in  this  trade  that  the  crime  known  as  Luddism,  or  machine  breaking, 
bad  its  origin,  which,  by  a  special  act  of  Parliament,  was  made  punishable  with  death, 
and  as  late  as  1816  six  persons  suffered  this  penalty.  From  this  time,  though  outrages 
against  person  and  property  ceased,  strikes  and  lock-outs,  with  the  attendant  suffering 
and  consequent  bitterness,  seemed  the  normal  state  of  the  trade.  In  1860  three  strikes 
occurred,  the  third  lasting  eleven  weeks;  and  it  was  at  the  close  of  this  that  the  boMd 
of  arbitration  was  formed.  To  prevent  an  entire  lock-out  of  all  branches  of  the  tnid«^ 
upon  the  suggestion  of  Mr.  Mundella  the  workmen  were  invited  to  a  oonteeno^  T 
came,  and  after  three  days  agreed  to  settle  the  strike  in  progress  and^to  estftbii 
of  arbitration  and  conciliation  to  settle  future  differences.    From  thai  i 
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eighteen  years,  there  haa  not  been  a  general  strike  in  this  trade.  This  board  has  regu- 
lated all  the  flnotuatious'of  wages  since  that  time  It  is  a  trade  in  which  the  articles 
mannfaotnred  are  numerous  and  varied.  All  work  is  piece  work,  the  wages  list  com- 
prising over  5,000  different  pieces,  while  the  styles  are  constantly  changing.  The  vexing 
question  is  what  shall  be  the  price  of  a  new  article,  or  what  the  change  in  pi  ice  from  a 
change  in  the  old.  Dnring  these  eighteen  years,  while  the  difficulty  has  continaed,  a 
result  has  been  reached  ?->y  argument  over  the  table,  while  capital  and  labor  have  both 
been  employed,  and  not  in  the  streets  while  the  frames  have  been  idle. 

Some  foui^  years  after  the  establishment  of  this  Board  at  Nottingham,  and  without  any 
knowledge  of  its  existence,  a  Board  was  established  in  the  Building  Trades  of  Wolver- 
hampton through  the  efforts  of  Mr.  Rupert  Kettle,  a  gentleman  who  devoted  ten  years 
to  the  establishment  of  arbitration  as  a  principle,  and  to  whom  Industrial  England  owes 
a  debt  that  has  been  as  yet  but  imperfectly  recognized.  This  Board  differed  somewhat 
from  the  Nottingham  Board.  The  President  was  the  umpire  and  was  neither  an 
employer  nor  an  employ^  as  in  Mr.  Mundella's  scheme.  Mr.  Kettle's  set  erne  also  pro- 
vided that  the  decision  of  the  Board  should  take  the  form  of  working  rules,  which 
should  be  the  terms  of  hiriog,  any  violation  of  which  could  be  punished  the  same  as  the 
violation  of  any  other  contract. 

The  Boards  of  Arbitration  as  formed  in  England  embody  the  best  features  of  both  of 
these  systems.  While  they  differ  in  detail,  their  main  features  are  the  same.  They  are 
all  voluntary.  They  are  composed  of  an  equal  number  of  employers  and  employed, 
each  class  electing  its  own  representatives.  There  is  in  all  of  the  Boards  a  provision  for 
conciliation  without  convening  the  entire  membership.  Regular  meetings  of  the  Board 
are  provided  for,  whether  there  is  auy  business  to  be  transacted  or  not.  And  in  some 
form  or  other  there  is  a  power  to  which  either  party  can  appeal  without  pride  or  shame, 
that  has  power  to  determine  as  well  as  to  hear,  and  whose  decisions  are  received  without 
exultation  or  humiliation.    That  is  an  umpire. 

To  show  what  arbitration  and  conciliation  have  accomplished,  let  me  give  a  brief 
account  of  its  workings  in  the  iron  and  coal  trades. 

No  severer  test  of  the  value  of  arbitration  and  conciliation  can  be  found  than  in  the 
circumstances  accompanying  its  workings  in  the  North  of  England  manufactured  iron 
trade.  This  trade,  including  that  of  the  Cleveland  district,  begun  to  assume  importance 
as  recently  as  in  IBtO.  For  ten  years  its  growth  was  marvellous,  and  at  the  end  of  this 
time  it  rivalled  many  and  surpassed  most  of  the  old  centers  of  English  iron  manufacture. 
This  wonderful  growth,  at  a  time  when  other  districts  were  increasing,  created  a  demand 
for  labor  that  could  not  be  met  from  the  ranks  of  those  already  skilled  in  the  various 
processes  of  iron  manufacture,  and  workmen  were  drawn  from  all  classes  and  grades  of 
laborers.  The  result  was  a  most  heterogenous  collection  of  workmen.  There  were  no 
ties  of  friendship  or  locality.  There  were  none  of  those  attachments  that  long  companion- 
ship causes  men  to  form  among  themselves  and  for  their  employers,  and  even  for  the 
very  tools  with  which  they  work.  Endless  disputes  followed.  Suspicion  was  the  pre- 
vailing sentiment  of  the  workmen  for  the  employers,  and  these  had  but  little  sympathy 
for  their  employ^.  Strikes  must  result  from  such  a  state  of  things.  In  1866  the  works 
were  stopped  six  months,  and  in  the  end  nothing  was  settled  except  that  capital  could 
hold  out  longer  than  labor.  From  this  time  until  the  winter  of  187&-9  there  were  re- 
peated reductions  in  wages,  and  the  outlook  was  that  when  the  time  came  the  men 
would  not  be  slow  to  take  advantage.  Happily,  however,  trouble  was  avoided,  and  in 
May  1869,  a  Board  was  formed,  and  from  that  time  there  has  not  been  a  general  strike 
^o  this  district.    Under  this  action  of  the  Board,  puddling  advanced  to  13  shiUings  3 
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p«nee,  aod  by  an  awards  giTon  only  last  week,  it  has  been  rednoed  to  7  shillings.  The 
Board  of  Arbitration  in  this  trade  at  its  commencement  represented  bnt  18  works.  At 
the  end  of  1875  it  represented  the  proprietors  ot  35  works,  more  than  13,000  sabscribing 
workmen,  and  fnlly  30,000  whose  wages  were  regulated  by  its  decisions,  and  1,913  puddling 
fnmaoes,  not  quite  half  as  many  as  the  whole  United  States.  The  testimonies  to  the 
yalne  of  this  Board,  both  from  employers  aad  employed,  are  so  marked  that  I  ask  you 
to  allow  me  to  quote  them.  I  hold  in  my  hand  au  address,  delivered  before  the  British 
Iron  Trade  Association  in  1876,  by  Mr.  B.  Samnelson,  M.  P.,  in  which  he  says:  ''It  is 
Interesting  to  find  that  the  employers  in  a  recent  document  in  the  submission  of  their 
case  for  a  reduction  of  wages  most  readily  record  their  opinion  that  with  a  few  local 
exceptions,  which  do  not  affect  the  general  principle,  the  operatives  as  a  body  have  been 
loyal  to  the  rules  of  the  Board,  one  of  these  rules  heing  that  in  the  event  of  a  dispute  the 
operator  shall  not  abandon  his  work,  but  continue  his  employment  pending  its  a^ust- 
ment." 

I  have  received  a  letter  from  Mr.  £d.  Trow,  the  Secretary  of  the  National  Amalgamated 
Association  of  Iron  Workers,  an  organization  that  answers  to  our  Amalgamated  Associa- 
tion, of  which  Mr.  Bishop  is  President.  The  English  association,  however,  is  much 
larger  than  the  American.  Let  me  quote  you  what  Mr.  Trow  sayo :  ''  With  regard  to  my 
own  views  on  arbitration,  I  brieve  it  is  the  only  fair  and  honorable  mode  that 
can  be  adopted  for  the  settlement  of  questions  between  capital  and  labor ;  that  when 
both  parties  meet  with  an  earnest  desire  for  a  fair  and  honorable  arrangement  and  dis- 
cuss the  various  questions  in  dispute  in  a  kind  and  conciliatory  spirit  there  is  no  fear  of 
failure,  but  on  the  contrary,  the  old  feeling  of  mistrust  and  jealousy  is  banished,  and 
confidence  in  each  other  is  established.  The  faults  in  connection  with  arbitration  arise 
when  the  workmen  come  to  meetings  jealous  and  saspicious,  believing  that  employers  are 
their  natural  enemies,  and  employers,  by  not  conversing  with  delegates  in  a  free  and  friend- 
ly spirit  foster  this  suspicion,  and  only  through  this  action  ie  there  any  fear  of  failure.  Arbi- 
tration in  England  is  regarded  with  great  favor  by  workingmen,  and  only  in  a  few  solitary 
exceptions  has  it  been  refused  or  its  awards  rejected  by  workingmen. 

**  If  you  wish  arbitration  to  be  successful,  employers  must  meet  delegates  in  a  kind 
and  conciliatory  spirit,  so  as  to  gain  the  confidence  of  the  workmen,  by  proving  they 
only  desire  full  and  free  discussion,  and  that  no  advantage  will  be  taken  of  men  for 
speaking  their  opinion.  Let  this  be  done  and  arbitration  will  prove  successful,  and  be 
a  blessing  to  employers  and  workmen.'' 

There  is  another  man  whose  words  I  wish  to  quote.  One  of  the  ablest  leaders  the 
Trades  Unionists  of  England  ever  had,  was  John  Kane,  for  a  long  time  and  up  to  his 
death  President  of  the  Amalgamated  Malleable  Iron  Workers  of  Great  Britain.  It  was 
largely  through  his  persistent  efforts  that  the  Board  of  Arbitration  in  this  tiade  was 
formed.  Speaking  of  arbitration  at  the  Trades  Union  Congress  at  Birmingham  in  1869^ 
he  said :  **  What  is  arbitration  when  properly  applied?  It  is  the  force  of  facts,  and  the 
application  of  reason  to  these  facts^  as  opposed  to  strikes  and  barbarous  lock-outs.  It 
has  been  and  will  be  the  agent  in  removing  prejudice,  preventing  the  ruinous  waste  of 
capital,  promoting  peace  and  industry,  saving  to  the  workmen  their  hard-worked  earn- 
ings, preventing  their  homes  being  desolated  and  their  children  starved.  It  promotes 
contentment,  it  increases  your  store.  It  is  the  application  of  the  Christian  principle — 
<  Come  let  os  reason  together.'  It  is  the  council  chamber  where  the  expense  of  wear  and 
tear  of  machinery,  the  interest  on  capital,  and  the  market  value  of  labor  is  considered 
and  awarded.  It  does  not  destroy  the  property  of  the  workman — ^it  presorves  and  pro* 
tects  it ;  it  prevents  strife  and  promotes  mutual  understanding  between  employer  and 
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employed.  It  is  the  only  plan  which  has  been  introdaced  which  is  calculated  to  enable 
the  working  man  and  the  employing  class  to  consider  and  understand  the  interest  of 
each  other." 

In  the  coal  trade,  arbitration  has  not  been  as  uniformly  snccessful  as  in  the  iron.  In 
the  Northumberland  trade  all  disputes  were  settled  by  arbitration  from  March,  1873,  to 
1677,  when  trouble  arose,  since  which  time  arbitration  has  been  abandoned.  In  the  Dur- 
ham coal  district,  a  mnch  larger  one,  giving  employment  to  .some  50,000  miners,  from 
March,  1872,  to  March,  1877,  all  questions  were  referred  to  arbitration ;  at  the  latter 
date  a  sliding  scale  with  arbitration  was  adopted  and  is  still  in  force.  In  South  Walea, 
aft<er  a  strike  in  1875  lasting  seventeen  weeks,  and  involving  a  loss  variously  estimated 
at  from  three  to  five  million  pounds  sterling,  a  conciliation  board  was  established  with 
a  sliding  scale.  After  two  years'  trial  a  vote  was  taken  to  see  if  it  should  be  abandoned, 
which  resulted  in  8,934  for  abandonment  and  18,475  against.  There  was  a  minimum  rate 
fixed,  below  which  wages  were  not  to  go.  Three  times  the  miners  have  consented  to  a 
leduction  below  this  rate. 

Had  I  time  I  could  give  you  the  history  of  its  success  in  other  trades,  such  as  the  laoe, 
textile,  boot  and  shoe,  nut  and  bolt,  nail,  iron  molding,  ironstone  mining,  quarrying 
and  chemical  trades,  but  this  is  not  neceeeary.  You  have  neither  the  time  nor  the 
patience  to  listen  to  me.  Nor  has  it  been  my  purpose  to  dwell  at  length  on  the  advan- 
tages or  disadvantages  of  this  system.  For  these  I  must  refer  you  to  my  report  made 
to  Qov.  Hartranft.  I  have  only  endeavored  to  give  you  a  portion  of  the  facts  that  came 
to  my  knowledge,  while  I  tell  you  frankly  that  a  large  part  and  a  better  part  of  its  his- 
tory can  not  be  told.    The  records  of  conciliation  can  not  be  kept. 

And,  now,  gentlemen,  let  me  in  conclusion  bespeak  from  you  for  this  subject  your  care- 
ful consideration,  and,  if  possible,  your  favorable  action.  Do  I  overstate  the  case  when 
I  say  that  the  future  relations  of  capital  and  labor  in  this  great  and  busy  workshop  rests 
with  those  here  present  f  And  can  amicable  relations  be  better  promoted  than  by  the 
adoption  of  this  principle  as  the  method  of  arranging  any  differences  that  may  arise  t 
Let  me  recall  to  you  the  eloquent  words  with  which  that  honored  citizen  of  Pennsylvania, 
who  has  Jast  left  the  gubernatorial  chair,  closed  his  last  message,  when  speaking  of  the 
future  of  this  State :  *'  To-day  it  pours  over  a  continent  its  treasures  of  coal  and  iron, 
of  oil  and  Inmber.  I  believe  its  true  progress  lies  in  extending  its  industries  and  educa- 
ting its  laborers.  As  said  last  year,  the  great  warfare  of  the  nineteenth  century  is  in- 
dustrial warfare.  In  this  contest  Pennsylvania  will  enter  with  unrivaled  resources,  and 
wise  and  liberal  legislation  ought  to  give  an  army  of  skilled  workmen  that  will  win  a 
noble  victory." 

Strong  in  the  belief  that  this  victory  can  only  be  won  by  the  united  efforts  of  capital 
and  labor,  working  with  a  common  energy  towards  the  same  purpose,  with  reason  and 
not  passion  as  a  guide,  I  present  arbitration  as  a  means  of  bringing  about  a  more  har- 
monious feeling,  and  of  providing  a  way  in  which  employer  and  employed  may  meet 
to  consult  and  to  decide  what  part  each  shall  have  in  winning  the  victory. 

I  do  not  claim  for  arbitration  that  it  is  a  wonder  worker.  It  is  not  perfect.  It  is  rsed 
by  men  that  are  very  human,  and  who,  under  the  present  condition  of  things,  are  ex- 
tremely selfish.  For  these  reasons,  it  will  fail  to  accomplish  at  times  all  that  is  expected. 
Though  it  may  thus  fail,  when  it'is  fairly  and  honestly  tried,  it  will,  in  most  cases,  suc- 
ceed; and,  under  its  action,  wherever  established,  nn  intelligent  co-operation  between 
employers  and  employed  will  be  effected,  and  steady  employment  secured  at  those  rates 
of  wages  which  the  industrial  conditions  of  a  competitive  market  enables  capital  to  pay. 

As  I  stated  in  the  beginning  of  this  address,  differences  between  capital  and  labor 


trill  ootistatitly  arise  in  yoar  midst.  They  are  here  now.  In  all  three  of  yont  great 
staple.. indostriea — iron,  coal,  and  glass — there  are  strikes  in  progress.  It  is  for  yon  to 
say  how  these  difTerenoes  shall  he  settled-^whether  hy  reason  or  by  brnte  force.  Decide 
^on  mnst,  and  in  some  oases  soon.  My  only  object  in  all  my  investigations,  and  in  all  that 
I  have  said  or  written  on  this  subject,  is  to  aid,  if  I  can,  in  an  honorable,  reasonable 
solntion  of  some  phases  of  that  most  important  of  all  human  problems,  the  labor  ques-* 
tion.  We  are  greatly  in  the  dark  on  this  subject.  I  believe  we  are  moving  towards  the 
light.  When  I  look  back  a  hundred  years,  and  see  the  gradual  brightening  of  what 
was  then  the  darkest  of  all  social  problems,  I  have  no  fears  of  the  result.  It  may  be 
delayed,  but  reason  will  rnle  and  determine  the  nature  of  the  relations  of  capital  and 
labor.  There  are  certain  facts  that  we  may  refuse  to  acknowledge,  and,  refusing  to 
own,  may  go  on  in  the  old  way,  but  the  new  way,  of  reason  and  a  respect  for  the  rights 
of  each  other,  will  win<  I  believe  that  arbitration  and  conciliation  will  aid  in  bringing 
about  the  recognition  of  these  rights.  It  is  not  an  end  nor  a  solution  of  the  problem « 
It  is  on  the  way  to  the  end,  and  is  much  nearer  it  than  a  strike  or  a  lock-out.  It  will  be 
a  day  of  the  greatest  promise  when  in  our  city  we  shall  put  aside  the  preconceived 
prejudices  and  notions  of  the  past.  When  we  shall  realize  that  something  higher  than 
brute  force  has  come  into  the  affairs  of  men  to  adjust  and  harmonize  them,  and  when, 
acting  on  this  belief,  we  shall  urge  forward  an  industrial  reorganization  on  the  basis  of 
reason  and  right.    There  can  be  no  nobler  or  more  sacred  work  for  men  to  do. 

RULES  OF  THE   BOARD  OP  ARBITRATION   AND   CONCILIATION   OF  THE    NORTH 

OF   ENGLAND  MANUFACTURED   IRON   TRADE. 

1.  That  a  ''Board  of  Arbitration  and  Conciliation  for  the  Manufactured  Iron  Trade 
of  the  North  of  England^  be  now  formed. 

2.  That  the  object  of  the  said  board  shall  be  to  arbitrate  on  wages  or  any  other  mat' 
ters  affecting  their  respective  interests  that  may  be  referred  to  it  from  time  to  time  by 
the  employers  or  operatives,  and  by  conciliatory  means  to  interpose  its  influence  to  pre** 
Tent  disputes  and  put  an  end  to  any  that  may  arise. 

3.  The  board  to  consist  of  one  employer  and  one  operative  from  each  works  joining 
the  board.  Any  works  more  than  five  miles  apart,  though  belonging  to  the  same  firmi 
may  claim  to  be  treated  as  separate  works. 

4.  The  employers  to  hold  a  meeting  in  the  month  of  December  in  each  yeir,  and  ta 
select  a  representative  from  each  works^  whose  name  must  be  given  into  the  secretaries 
on  or  before  the  first  of  January  next  ensuing. 

5.  The  operatives  of  each  works  to  select  a  representative  by  ballot,  in  the  month  of 
December  in  each  year,  the  name  of  jsuch  representative,  and  of  the  works  he  repre- 
sents, to  be  given  in  to  the  secretaries  on  or  before  the  first  of  January  next  ensuing. 

6.  The  representatives  so  chosen  to  continue  in  office  for  the  calendar  year,  immedi-* 
ately  following  the  election,  and  to  be  eligible  for  re-election. 

7.  If  any  representative  die,  or  resign,  or  cease  to  be  qualified  by  terminating  his 
connection,  as  employer  or  operative,  with  the  works  he  represents,  a  successor  shall  be 
chosen  within  one  month,  in  the  same  manner  as  is  provided  in  the  case  of  annual  elec- 
tions. 

8.  That  each  representative  be  deemed  folly  authorized  to  act  for  the  works  whidl 
has  elected  him,  and  that  the  decision  of  a  minority  of  the  Board,  or  its  ielbfa% 
binding  upon  the  employers  and  operatives  of  all  works  which  have  Joined  t^ 

9.  That  at  the  first  meeting  of  the  Board,  to  be  held  on  the  second  H«n^ 
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ary  ia  each  year,  it  shall  elect  a  President  and  Vice-President,  one  from  tbe  employett 
and  the  other  from  the  operatives,  and  two  Secretaries)  who  shall  continue  in  ofiTee  till 
the  corresponding  meeting  of  the  following  year,  but  shall  be  eligible  for  r^^lection. 
The  President  and  Vice-President  shall  be  ex  oJfMo  members  of  all  committees. 

10.  That  at  the  same  meeting  of  the  Board  a  Standing  Committee  be  appointed,  to 
consist  of  four  employers  and  foar  operatiyes  in  addition  to  the  President  and  Vioe^ 
President,  reference  being  had  In  the  selection  to  the  desirability  of  representing  the 
various  departments  of  the  Trade. 

11.  All  questions  shall,  in  the  first  instance,  be  refbrrcd  to  the  Standing  Committee^ 
who  shall  iuYestigate  and  endeavor  to  settle  the  matters  so  referred  to  it,  but  it  shall 
have  no  power  to  make  an  award.  In  the  event  of  ^the  Committee  being  unable  to 
settle  any  question,  it  shaU,  as  early  as  possible,  be  referred  to  the  Board. 

12.  That  the  President  shall  preside  over  all  meetings  of  the  Board,  and  in  his  ab» 
sence  the  Vice*President%  In  the  absence  of  both  President  and  Vice-President,  a  Chair^ 
man  shall  be  elected  by  the  meeting. 

13.  That  all  votes  shall  be  taken  at  the  Board  by  ballots  That  no  Chairman  of  the 
Board  sbali  be  entitled  to  any  second  or  casting  vote.  That  if  at  any  meeting  of  the 
Board  the  employer  representative  or  the  operative  representative  of  any  works  be  ab- 
sent, the  other  representative  of  such  works  shall  not,  under  the  circumstances,  be  en- 
titled to  vote. 

14.  In  case  of  an  equality  of  votes  at  the  Board,  it  shall  appoint  an  independent 
referee,  whose  decision  shall  be  final  and  binding. 

15.  That  the  Board  shall  meet  for  the  transaction  of  business  onoe  a  quarter,  vie.,  the 
second  Monday  in  January,  April,  July,  and  October,  at  Darlington,  Stockton,  Middles- 
bro*,  and  Newcastle,  alternately,  but  on  a  requisition  to  the  President,  signed  by  five 
members  of  the  Board,  specifying  the  nature  of  the  business  to  be  transacted,  and 
stating  that  it  has  been  submitted  to  the  Standing  Committee  and  left  undecided  by 
them,  be  shall,  within  fourteen  days,  convene  a  meeting  of  the  Board.  The  circular 
calling  such  meeting  shall  specify  the  nature  of  the  business  for  consideration. 

16.  That  all  questions  requiring  investigation  shall  be  submitted  to  the  Standing 
Committee  or  to  the  Board,  as  the  case  may  be,  in  writing,  to  be  supplemented  by  such 
verbal  evidence  or  explanation  as  they  may  think  needful. 

17.  No  subject  shall  be  brought  forward  at  any  meeting  of  the  Standing  Committee 
or  of  the  Board  unless  notice  thereof  be  given  to  the  secretaries  seven  clear  days  before 
the  meeting  at  which  it  is  intiDdaced. 

18.  That  the  Standing  Committee  shall  meet  for  the  transaction  of  business  on  th» 
second  Monday  in  March,  June,  September,  and  December,  and  in  addition  as  often  as 
business  requires )  the  place  of  meeting  to  be  arranged  between  the  President  and  sec- 
retaries in  default  of  any  special  direction^ 

19.  That  any  expenses  incurred  by  the  Board  be  borne  equally  by  the  employers  and 
operatives,  and  tiiat  it  be  the  duty  of  the  Standing  Committee  to  establish  the  most 
convenient  arrangements  for  collecting  what  may  be  needed  to  meet  such  expenses. 

20.  That  the  sum  of  eight  shillings  be  paid  to  each  member  of  the  Standing  Com« 
mittee  for  each  attendance  at  a  meeting  of  that  committee. 

21.  That  if  any  works  desires  to  join  the  Board  at  any  other  time  than  is  contem- 
plated in  Rules  4  and  5,  such  desire  shall  be  notified  to  the  secretaries,  and  by  them  to 
the  Standing  Committee,  who  shall  thereupon  admit  such  works  to  membership  on 
being  satisfied  that  representatives  have  been  chosen  in  the  manner  prescribed  by  the 
fiulesk 
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^.  That  no  alteration  or  addition  be  made  to  these  roles,  except  at  thd  first  meeting 
of  the  Board,  to  be  held  on  the  seoond  Monday  in  January  in  eaoh  year,  and  nnless 
notice  in  writing  of  the  proposed  alteration  be  given  to  the  secretaries  at  least  one  cal' 
endar  month  before  snch  meeting.  The  notice  convening  the  annnal  meeting  to  state 
fnlly  the  nature  of  any  alteration  that  may  be  proposed* 

NoTB.— The  aboT«  are  the  mlee  as  adopted  in  1869.    There  ha^e  been  eome  changee,  bat  only  In  onim 
portant  detaile. 


MINING  LAW. 


AN  ACT 
To  RfiQcLATE  Mines  and  Mining,  and  to  Repeal  an  Act  Therein  NaMbd< 

Section  1.  Be  it  enacted  by  the  General  Atsembly  of  the  State  ofOhio^  That 
there  shall  be  appointed  by  the  governor,  with  the  advice  and  consent  of 
the  senate,  one  mine  inspector,  who  shall  hold  his  office  for  four  years, 
subject,  however,  to  be  removed  by  the  governor  for  neglect  of  duty  or 
malfeasance  in  office.  Said  inspector  shall  have  knowledge  of  chemistry, 
geology,  and  mineralogy,  and  a  practical  knowledge  of  the  different  sys- 
tems of  working  and  ventilating  coal  mines,  and  of  the  nature  and  prop- 
erties of  the  noxious  and  poisonous  gases  of  mines,  particularly  fire-damp, 
and  mining  engineering  ,•  and  said  inspector,  before  entering  upon  the 
discharge  of  his  duties,  shall  take  an  oath  or  affirmation  to  discharge  the 
same  faithfully  and  impartially,  which  oath  or  affirmation  shall  be  in- 
dorsed upon  his  commission,  and  his  commission,  so  indorsed,  shall  be 
forthwith  recorded  in  the  office  of  the  secretary  c  f  state,  and  such  inspec- 
tor shall  give  bond  in  the  sum  ot  five  thousand  doUdrs,  with  sureties  to 
the  approval  of  the  governor,  condiiioned  fcr  the  faithful  discharge  of 
his  duty. 

Sbc.  2.  Said  inspector  shall  give  his  whole  time  and  attention  to  the 
duties  of  his  office,  and  shall  examine  all  the  mines  in  this  state  as  often 
as  his  other  duties  will  permit,  to  see  that  the  provisions  of  this  act  are 
obeyed;  and  it  shall  be  lawful  for  such  inspector  to  enter,  inspect,  and 
examine  any  mine  in  this  state,  and  the  works  and  machinery  belong- 
ing thereto,  at  all  reasonable  times,  by  night  or  by. day,  but  so  as  not  to 
unnecessarily  obstruct  or  impede  the  working  of  the  mine ;  and  to  make 
inquiry  into  the  state  and  condition  of  the  mine  as  to  ventilation  and 
general  security,  as  required  by  the  provisions  of  this  act;  and  the  own- 
ers and  agent  of  such  mine  are  hereiiy  required  to  furnish  the  means 
necessary  for  such  entry  and  inspection,  of  which  inspection  the  inspec- 
tor shall  make  a  record,  noting  the  time  and  all  the  material  circum* 
stances;  and  it  shall  be  the  duty  of  the  person  having  charge  of  any 
mine,  whenever  loss  of  life  shall  occur  by  accident  connected  with  the 
working  of  such  mine,  or  by  explosion,  to  give  notice  forthwith  by  mail, 
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or  otherwise,  to  the  inspector  of  mines  and  to  the  coroner  of  the  county 
in  which  such  mine  is  situated,  and  the  coroner  shall  hold  an  inquest 
upon  the  body  of  the  person  or  persons  whose  death  has  been  caused,  and 
inquire  carefully  into  the  cause  thereof,  and  shall  return  a  copy  of  the 
verdict  and  all  the  testimony  to  such  inspector.  No  person  having  a 
personal  interest  in,  or  employed  in  the  management  of,  the  mine  where 
a  fatal  accident  occurs  shall  be  qualified  to  serve  on  the  jury  impaneled 
on  the  inquest. 

Sec.  3.  Said  inspector,  while  in  office,  shall  not  act  as  an  agent,  or  as 
a  manager,  or  mining  engineer,  or  be  interested  in  operating  any  mine  ; 
and  he  shall,  annually,  on  or  before  the  first  day  of  January,  make  report 
to  the  governor  of  his  proceedings,  and  the  condition  and  operation  of 
the  mines  in  this  state,  enumerating  all  accidents  in  or  about  the  same, 
and  giving  all  such  other  information  as  he  may  think  useful  and  proper, 
and  making  such  suggestions  as  he  may  deem  important  as  to  further 
legislation  on  the  subject  of  mining. 

Sec.  4.  Said  inspector  shall  receive  a  salary  of  two  thousand  dollars 
per  annum,  and  his  necessary  traveling  expenses,  to  be  paid  in  quarterly 
installments ;  and  he  shall  have  and  keep  an  oflBce  in  the  state  house,  at 
Columbus,  in  which  shall  be  carefully  kept  the  maps  and  plans  of  all 
mines  in  this  state,  and  also  all  records  and  correspondence,  papers,  and 
apparatus,  and  property,  pertaining  to  his  duties,  belonging  to  the  state, 
and  which  shall  be  handed  over  to  his  successor  in  office. 

Sec.  5.  Any  vacancy  occurring  when  the  senate  is  not  in  session, 
either  by  death  or  resignation,  removal  by  the  governor,  or  otherwise, 
shall  be  filled  by  appointment  by  tne  governor,  which  appointment  shall 
be  good  until  the  close  of  the  next  session  of  the  senate,  unless  the 
vacancy  is  sooner  filled  as  in  the  first  section  provided. 

Sec.  6:  There  shall  be  provided  for  said  inspector  all  instruments  and 
chemical  tests  necessary  for  the  discharge  of  his  duties  under  this  act, 
which  shall  be  paid  for  on  the  certificate  of  the  inspector,  and  which 
shall  belong  to  the  state. 

Sec.  7.     The  owner  or  agent  of  every  coal  mine  shall  make,  or  cause 
to  be  made,  an  accurate  map,  or  plan  of  the  working  of  such  mine,  on  a 
scale  of  not  less  than  one  hundred  feet  to  the  inch,  showing  the  area 
mined  or  excavated,  and  the  location  and  connection  with  such  excava- 
tion of  the  mine  of  the  lines  of  all  adjoining  lands,  and  the  name  or 
names  of  each  owner  or  owners,  so  far  as  known,  marked  cm 
true  copy  of  which  map  the  said  owner  or  agent  shall 
inspector  within  six  months  after  the  passage  of 
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copy  of  which  shall  be  kept  at  the  office  of  such  mine ;  and  the  owner  or 
agent  shall,  on  or  before  the  first  day  of  September,  1874,  and  every  four 
months  thereafter,  file  with  said  inspector  a  statement  and  plan  of  the 
progress  of  the  workings  of  such  mine  up  to  said  date,  which  statement 
and  plan  shall  be  so  prepared  as  to  enable  the  inspector  to  mark  the 
same  on  the  original  map  or  plan  herein  required  to  be  made.  In  case 
of  refusal  on  the  part  of  said  owner  or  agent,  for  two  months  after  the 
time  designated,  to  make  and  file  the  map  or  plan,  or  the  addition  thereto, 
the  inspector  is  authorized  to  cause  an  accurate  map  or  plan  of  the  whole 
of  said  mine  to  be  made  at  the  expense  of  the  owner  thereof,  the  cost  of 
which  shall  be  recoverable  against  the  owner  in  the  name  of  the  person 
or  persons  making  said  map  or  plan,  which  shall  be  made  in  duplicate, 
one  copy  being  delivered  to  the  inspector,  and  the  other  left  in  the  office 
of  the  mine;  and  he  shall,  on  being  paid  the  proper  cost  thereof,  on  de- 
mand of  any  person  interested  in  the  working  of  such  mine,  or  owner  of 
adjoining  lands,  furnish  an  accurate  copy  of  any  map  or  plan  of  the  work- 
ings of  such  mines. 

Sec.  8.  Twelve  months  from  and  after  the  passage  of  this  act  it  shall 
not  be  lawful  for  the  owner  or  agent  of  any  coal  mine  worked  by  a  shaft,, 
wherein  over  fifteen  thousand  square  yards  have  been  excavated,  to  em- 
ploy any  person  to  work  therein,  or  to  permit  any  person  to  work  in  such 
mine,  unless  there  are  to  every  seam  of  coal  worked  in  each  mine  at  least 
two  separate  outlets,  separated  by  natural  strata  of  not  less  than  one  hun- 
dred feet  in  breadth,  by  which  shafts  or  outlets  distinct  means  of  ingres& 
and  egress  are  always  available  to  the  persons  employed  in  the  mine;  but 
it  shall  not  be  neceesary  for  the  two  outlets  to  belong  to  the  same  mine ; 
and  every  shaft  opened  after  the  passage  of  this  act  shall  have  two  sepa- 
rate outlets,  after  fifteen  thousand  square  yards  have  been  excavated ; 
and  to  all  other  coal  mines,  whether  slopes  or  drifts,  two  such  openings 
or  outlets  shall  be  provided  within  twelve  months  after  the  passage  of 
this  act,  provided  fifteen  thousand  square  yards  have  been  excavated  at 
or  before  the  passage  of  this  act,  or  if  not,  then  within  twplve  months  after 
that  extent  has  been  excavated.  In  case  such  outlets  are  not  provided 
as  herein  stipulated,  it  shall  not  be  lawful  for  the  agent  or  owner  of  any 
such  mine  to  permit  more  than  ten  persons  to  work  therein  at  any  one 
time.  In  case  any  coal  mine  has  but  one  shaft,  slope,  or  drift  for  the  in- 
gress or  egress  of  the  men  working  therein,  and  the  owner  thereof  does 
not  own  suitable  surface  ground  for  another  opening,  the  owner  may 
select  and  appropriate  any  adjoining  land  for  that  purpose,  and  for  ap- 
proach thereto,  and  said  owner  shall  be  governed  in  his  proceeding  in 
appropriating  such  land  by  the  provisions  of  law  in  force  providing  for 
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the  appropriation  of  private  property  by  corporations,  and  such  appro- 
priation may  be  made  whether  the  owner  of  such  mine  is  a  corporataror 
not :  provided  that  no  land  shall  be  appropriated  under  the  provisions  of 
this  act  until  the  court  is  satisfied  that  suitable  premises  cannot  be  ob- 
tained by  contract  upon  reasonable  terms. 

Sec.  9.  The  owner  or  agent  of  every  coal  mine,  whether  shaft,  slope^ 
or  drift,  shall  provide  and  maintain,  within  six  months  after  the  passage 
of  this  act,  for  every  such  mine,  an  amount  of  ventilation  of  not  less  than 
one  hundred  cubic  feet  per  minute  per  person  employed  in  such  mine, 
and  as  much  more  as  the  inspector  may  direct,  which  shall  be  circulated 
to  the  face  of  each  and  every  working  place  throughout  the  mine ;  and  all 
mines  generating  fire-damp  shall  be  kept  free  of  standing  gas,  and  in  all 
mines  where  fire-uamp  is  generated  every  working  place  shall  be  care- 
fully examined  every  morning  with  a  safeiy-lamp,  by  a  competent  per- 
son, before  any  of  the  workmen  are  allowed  to  enter. 

Sec.  10.  The  owner  or  agent  of  every  coal  mine  operated  by  shaft  or 
slope,  in  all  cases  where  the  human  voicecan  not  be  distinctly  heard,  shall 
forthwith  provide  and  maintain  a  metal  tube  from  the  top  to  the  bottom 
of  such  shaft  or  slope,  suitably  calculated  for  the  free  passage  of  sound 
therein,  so  that  conversations  may  be  held  between  persons  at  the  bot- 
tom and  top  of  the  shaft  or  slope ;  and  there  shall  also  be  provided  an 
approved  safety-catch,  and  a  sufficient  cover  over  head,  on  all  carriages 
used  for  lowering  and  hoisting  persons,  and  in  the  top  of  every  shaft  an 
approved  safety-gate,  and  also  an  approved  safety  spring  on  the  top  of 
every  slope,  and  an  adequate  brake  shall  be  attached  to  every  drum  or 
machine  used  for  lowering  or  raising  persons  in  all  shafts  or  slopes. 

Sec  11.  No  owner  or  agent  of  any  coal  mine  operated  by  a  shaft  or- 
slope  shall  place  in  charge  of  any  engine  used  for  lowering  into  or  hoist- 
ing out  of  such  mine  persons  employed  therein  any  but  experienced,, 
competent,  and  sober  engineers  ;  and  no  engineer  in  charge  of  such  en- 
gine shall  allow  any  person,  except  such  as  may  be  deputed  for  that  pur-- 
pose  by  the  owner  or  agent,  to  interfere  with  it  or  any  part  of  the» 
machinery,  and  no  person  shall  interfere  or  in  any  way  intimidate  the- 
engineer  in  the  discharge  of  his  duties ;  and  in  no  case  shall  more  thaiL 
ten  men  ride  on  any  cage  or  car  hi,  one  time,  and  no  person  shall  ride- 
upon  a  loaded  cage  or  car  in  any  shaft  or  slope. 

Sec.  12.    All  the  safety-lamps  used  for  examining  coal  mines,  or  which> 
may  be  used  in  working  any  mine,  shall  be  the  property  of  the  owner  of* 
the  mine,  and  shall  be  under  the  charge  of  the  agent  of  such  mine ;  and' 
in  all  mines  generating  explosive  gas,  the  doors  used  in  assisting  or  * 
recting  the  ventilation  of  the  mine  shall  be  so  hung  and  adjaster^ 
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they  will  shut  of  their  own  accord,  and  can  not  stantl  open:  and  in  all 
such  mines  the  mining  boss  shall  keep  a  careful  watch  over  the  ventilat- 
ing apparatus,  and  the  air-ways,  and  he  shall  me  sure  the  ventilation  at 
least  once  a  week  at  the  inlet  and  outlet,  and  also  at  or  near  the  face  of  all 
the  entries ;  and  all  such  measurements  shall  be  reported  once  a  month 
to  the  inspector. 

Sec.  13.  No  boy  under  twelve  years  of  age  shall  be  allowed  to  work 
in  any  mine,  nor  any  minor  between  the  ages  of  twelve  and  sixteen 
years,  unless  he  can  read  and  write:  and  in  all  cases  of  minors  applying 
for  work,  it  shall  be  the  duty  of  the  agent  of  such  mine  to  see  that  the 
provisions  of  this  section  are  not  violated. 

Sec.  14.  In  case  any  coal  mine  does  not,  in  its  appliances  for  the  safe- 
ty of  the  persons  working  therein,  conform  to  the  provisions  of  this  act, 
or  the  owner  or  agent  disregards  the  requirements  of  this  act,  any  court 
of  competent  jurisdiction  may,  on  application  of  the  inspector,  by  civil 
action  in  the  name  of  the  state,  enjoin  or  restrain  the  said  owner  or  agent 
from  working  or  operating  such  mine  with  more  than  ten  miners  at  once, 
until  it  is  made  to  conform  to  the  provisions  of  this  act ;  and  such  reme- 
dy shall  be  cumulative,  and  shall  not  take  the  place  of  or  affect  any  other 
proceedings  against  such  owner  or  agent  authorized  by  law  for  the  matter 
complained  of  in  such  action. 

Sec.  15.  Any  miner,  workman,  or  other  person,  who  shall  knowingly 
injure  or  interfere  with  any  safety -lamp,  air-course,  or  brattice,  or  ob- 
struct or  throw  open  doors,  or  dis'turbany  part  of  the  machinery,  or  dis- 
obey any  order  given  in  carrying  out  the  provisions  of  this  act,  or  ride 
'  upon  a  loaded  car  or  wagon  in  a  shaft  or  slope,  or  do  any  act  whereby  the 
lives  or  health  of  the  persons, or  the  security  of  the  mines  and  machinery, 
is  endangered,  or  if  any  miner  or  person  employed  in  any  mine  governed 
by  the  provisions  of  this  act,  shall  neglect  or  refuse  to  securel}'  prop  or 
support  the  roof  and  entries  under  his  control,  or  neglect  or  refuse  to  obey 
any  order  given  by  the  superintendent  in  relation  to  the  security  of  the 
mine  in  the  part  of  the  mine  under  his  charge  or  control,  every  such  per- 
son shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  there- 
of shall  be  punished  by  a  fine  not  exceeding  fifty  dollars,  or  imprisoned 
in  the  county  jail  not  exceeding  thirty  days,  or  both,  at  the  discretion  of 
the  court. 

Sec.  16.  Whenever  written  charges  of  gross  neglect  of  duty  or  mal- 
feasance in  office  against  any  inspector  shall  be  made  and  filed  with  the 
governor,  signed  by  not  less  than  fifteen  coal-miners,  or  one  or  more  op- 
erators of  mines,  together  with  a  bond  in  the  sum  of  five  hundred  dollars, 
payable  to  the  state,  and  signed  by  two  or  more  responsible  freeholders, 
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and  conditioned  for  the  payment  of  all  costs  and  expenses  arising  from 
the  investigation  of  such  charges,  it  shall  be  the  duty  of  the  governor  to 
convene  a  board  of  examiners,  to  consist  of  two  practical  coal-miners,  one 
chemist,  one  mining-engineer,  and  one  operator,  at  such  time  and  place 
as  he  may  deem  best,  giving  ten  days'  notice  to  the  inspector  against 
whom  the  charges  may  be  made,  and  also  to  the  person  whose  name  ap- 
pears first  in  the  charges ;  and  said  board,  when  so  convened,  and  having 
been  first  duly  sworn  or  affirmed  truly  to  try  and  decide  the  charges  made, 
shall  summon  any  witnesses  desired  by  either  party,  and  examine  them, 
on  oath  or  affirmation,  which  may  be  administered  by  any  member  of  the 
board,  and  depositions  may  be  read  on  such  examination  as  in  other 
cases ;  and  the  board  shall  examine  fully  into  the  truth  of  such  charges, 
and  report  the  result  of  their  investigation  to  .the  governor;  and  if  tbeir 
report  shows  that  such  inspector  has  grossly  neglected  his  duties,  or  is 
incompetent,  or  has  been  guilty  of  malfeasance  in  office,  it  shall  be  the 
duty  of  the  governor  forthwith  to  remove  such  inspector  and  appoint  a 
successor ;  and  said  board  shall  award  the  costs  and  expenses  of  such  in- 
vestigation against  the  inspector,  or  the  persou  signing  said  bond,  ac- 
cording to  their  finding  against  said  inspector  or  in  his  favor,  which- 
costs  and  expenses  shall  include  the  compensation  of  such  board  of  five 
dollars  per  day  for  each  member  for  the  time  occupied  in  the  trial,  and  in 
traveling  from  and  to  their  homes;  and  the  attorney-general  shall  forth- 
with proceed  to  collect  such  costs  and  expenses,  and  pay  the  same  into 
the  state  treasury,  the  said  costs  and  expenses  being  in  the  first  instance 
paid  out  of  the  state  treasury  on  the  certificate  of  the  president  of  such 
board. 

Sec.  17.  In  all  coal  mines  in  this  state,  the  miners  employed  and 
working  therein,  the  owners  of  the  land,  or  other  persons  interested  in 
the  rental  or  royalty  of  any  such  mine,  shall,  at  all  proper  times,  have 
full  right  of  access,  and  examination  of  all  scales,  machinery,  or  appara- 
tus used  in  or  about  said  mine  to  determine  the  quantity  of  coal  mined, 
for  the  purpose  of  testing  the  accuracy  and  correction  of  all  such  scales, 
machinery,  or  apparatus ;  and  such  miners,  land-owners,  or  other  persons, 
may  designate  or  appoint  a  competent  person  to  act  for  them,  who  shall, 
at  all  proper  times,  have  full  right  of  access  and  examination  of  such 
scales,  machinery,  or  apparatus,  and  seeing  all  weights  and  measures  of 
coal  mined,  and  the  accounts  kept  of  the  same :  provided,  not  more  than 
one  person  on  behalf  of  the  miners  collectively,  or  one  person  on  behalf 
of  the  landowners,  or  other  persons,  interested  in  the  rental  or  royalty 
jointly,  shall  have  such  right  of  access,  examination,  and  inspecticoi 
*    scales,  weights,  measures,  and  accounts  at  the  same  time,  and  that 
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persons  shall  make  no  unnecessary  interference  with  the  use  of  such 
scales,  machinery,  or  apparatus. 

Sec.  18.  The  provisions  of  this  act  shall  not  apply  to  or  aflFect  any 
coal  mine  in  which  not  more  than  ten  men  are  employed  at  the  same 
time  :  provided,  that  on  the  application  of  the  proprietor  of,  or  miners 
in  any  such  mine,  the  inspector  shall  make,  or  cause  to  be  made,  an  in- 
43pection  of  such  mine,  and  direct  and  enforce  any  regulations  in  accord- 
ance with  the  provisions  of  this  act  that  he  may  deem  necessary  for  the 
safety  or  the  health  and  lives  of  the  miners. 

Sec.  19.  The  act  entitled  "an  act  to  regulate  coal  mines  and  the  work- 
ing thereof,"  passed  April  29,  1872,  is  hereby  repealed. 

Sec.  20.  This  act  shall  take  effect  and  be  in  force  from  and  after  its 
passage. 


THE  COAL  TRADE. 


CLEVELAND,  OHIO. 

This  city  receives  a  fine  and  varied  assortment  of  bituminous  coal.  A 
pcreat  many  coal  basins — in  fact,  nearly  all  the  Ohio  formation,  as  well  as 
most  of  the  coals  lying  west  of  the  Alleghany  Mountains,  in  Pennsylva- 
nia— here  find  a  market  and  a  distributing  point  for  the  west,  northwest, 
eastern,  and  Canada  trade.  The  great  number  of  vessels  employed  in  the 
iron  ore  and  lumber  trade,  naturally  seek  coal  as  a  back  freight  for  ballast, 
which  enables  Cleveland  to  place  coal  in  distant  ports,  like  Chicago,  Mil- 
waukee, and  on  Lake  Superior,  at  merely  nominal  rates.  The  business 
has  been  developed  within  the  last  fifteen' years,  and  taking  the  rapid 
growth  of  the  manufacturing  interest  in  the  West  into  consideration,  it 
is  safe  to  presume  that  the  trade  has  not  yet  reached  its  ultimate  propor- 
tions. 

The  total  receipts  of  coal  at  Cleveland,  from  1828  ttf  1852,  amounted  to 
662,862  tons,  having  increased  from  thirty  tons  in  1828,  to  137,926  tons 
in  1852,  the  coal  being  mined  in  the  districts  named  below : 


Years 


1828.. 

18'-i9.. 
1830.. 
1840.. 
Ib50.. 

1851.. 

1852.. 


District. 


Tallmadge 

Tallmadge 

Tallmadge 

Tallmadge,  New  Castle,  TreDton 

Tallmadge,  ClintoD,  New  Castle,  YoaDgstown,  Cayahoga  Falls,  Girard, 

and  Rochester 

Tallmadge,  Clinton,  New  Castle,  Yoangstown,  Cuyahoga  Falls,  Girard, 

and  Rochester , 

Tallmadge,  Clinton,  New  Castle,  Yoangstown,  Cayahoga  Falls,  Girard, 

and  Rochester 


Tons  for 
the  year. 


30 

708 

1,178 

6,028 

83,850 

107,136 

137,926 


The  canal  from  Akron  was  opened  July  4,  1828,  and  during  that  year 
the  thirty  tons  of  coal  sent  to  Cleveland  was  received  by  this  route.  The 
coal  was  taken  from  the  mines  to  the  canal  with  teams  to  be  shipped,  and 
the  business  was  continued  in  this  way  until  1832,  when  the  canal  reached 
the  coal  fields  near  Massillon,  which  were  on  its  banks.  The  receipts  by 
this  route  represent  the  consumption  if  coal  at  Cleveland  up  to  1838.  It 
was  not  until  after  this,  when  the  Briar  Hill  coal  began  to  be  received, 
in  1843,  that  lake  steamers  used  coal  from  this  place.  Since  1845,  its  use 
has  supplanted  that  of  wood  on  the  steamers  of  the  lower  lakes.  Until 
1845  the  entire  trade  of  the  lakes  in  bituminous  coal,  was  in  the  hand 
of  Cleveland  dealers.  About  this  time,  possibly  a  year  or  two  eai 
Erie  began  to  ship  coal,  the  joint  receipts  from  the  interior,  ai  th 
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places,  being  only  45,136  tons.    The  following  will  *8erve  to  show  the 
growth  of  the  trade  : 


Years.  Tons. 

18G5 465,550 

1866 583,407 

1867 668,026 

1868 759,104 

1869 922,757 

1870 904,600 

1871 1,165,940 


Years.  Tons. 

1872 1,348,160 

1873 1,599.212 

1874 1,215,353 

1875 1,414.124 

1876 1,250,531 

1877 1,36:^,345 


The  ton  designated  is  that  of  2,000  pounds.    The  shipments  from  this 
point  by  lake  have  been — 


To  ports  in  British  Provinces 
To  domestic  ports 


1875. 


140,637 
529,211 


1876. 


156,867 
362,8:M 


1877. 


80,243 
276,666 


COAL  TRADE   OF   THE   UNION. 

The  following  table  gives  the  tonnage  for  the  year  1869,  as  per  census 
reports  made  in  1870,  together  with  figures  for  the  year  1877  where  avail- 
able ;  in  other  cases  a  careful  estimate,  based  upon  reports  of  the  trade  in 
the  various  States,  has  been  made— 3,000,000  tons  have  been  added  to 
the  anthracite  of  Pennsylvania  for  local  consumption  and  unreported 
business: 


States. 


Pennsylvania  anthracite  . 
"  bituminous 

Illinois 

Ohio 

Maryland 

Missouri 

Wear  Virginia 

Indiana 

Iowa 

Kentucky 

Tennessee - 

Virginia 

Kansas 

Ore^fon 

Michigan 

California 

Rhode  Island 

Alabama 

Nebraska 

Wyoming 

Washington 

Utah 

Colorado 


Total. 


1869— tons. 


15, 
7, 
2, 
2, 
1, 


610,275 
798,517 
629,563 
527,285 
819,824 
62l,9:W 
608,878 
437,870 
263,487 
150,582 
133,418 
61,80  5 
32,938 


21,150 


14,000 

11,000 

1,425 

50,000 

17,^"44 

5,800 

4,500 


32,860,690 


1877 — tons. 


23,619.911 
12,500,000 
3,500,000 
5,250,000 
1,574,339 
900,000 
1,000,0(K) 
1,000,000 

l,roo,ooo 

850,000 
750.000 

90.000 
200,01)0 
200,000 

30,000 
600,000 

14,000 
175,000 

50,000 
100,000 
150,000 

45,000 
300,000 


54,398,250 
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LABOR  LEGISLATION. 


The  labor  legislation  of  Ohio  is  comprised  in  a  few  but  very  important 
acts: 

1.  The  act  makiDg  ten  honrs  a  legal  days'  work. 

2.  The  act  providing  for  the  creation  of  cooperative  trading  associations. 

3.  The  act  creating  the  Bureau  of  Labor  Statistics. 

4.  iThe  act  against  charging  more  than  regular  retail  rates  for  merchandise  famiahed 
employes. 

5.  The  act  maing  it  illegal  to  pay  the  wages  of  labor  in  checks  or  scrip  redeemable 
in  merchandise. 

6.  The  act  to  prevent  oppression  of  citizens  of  Ohio  by  carrying  suits  out  of  the  State 
to  evade  the  exemption  laws  of  the  State. 

7.  To  secure  the  wages  of  labor  in  case  of  the  assignment  of  an  employer. 

8.  To  exempt  three  months'  personal  earnings  from  attachment  for  debt,  where  de- 
fendant is  the  head  of  a  family. 

9.  Permitting  no  stay  of  execution,  when  a  Judgment  is  secured  for  wages  due  for  1a- 
bor  performed. 

10.  The  lien  law. 

Six  of  these  laws  were  enacted  during  the  year  1878.  The  following 
bills  are  yet  pending : 

1.  A  bill  to  make  eight  hours  a  legal  day's  work. 

2.  A  bill  authorizing  the  creation  of  cooperative  associations  for  manufacturing  or 
mining  purposes. 

3.  A  bill  to  establish  courts  of  arbitration  or  conciliation. 

4.  A  bill  to  compel  railroad  corporations  to  pay  the  wages  of  employes  out  of  moneys 
received,  before  any  other  debts  of  such  corporations  are  paid. 

THE  LABOR  LAWS  OF  OHIO. 

An  Act  to  punish  certain  offenses  therein  named. 
[Passed  April  27, 1878.] 

Section  1.  Beit  enacted  hy  the  General  Asaemhly  of  the  State  of  Ohio,  That  it  shall  be 
unlawful  for  any  person,  firm,  or  corporation  to  pay  the  wages  of  labor  in  goods  or  sup- 
plies, through  the  intervention  of  scrip,  or  any  other  evidence  of  indebtedness,  or  other- 
wise, at  higher  prices  than  current  cash  rates  for  like  goods  and  supplies  at  the  nearest 
retail  market :  provided,  that  the  actual  cost  of  the  transportation  of  such  goods  and 
tfuppliee,  from  such  nearest  market  to  the  place  of  sale,  may  be  added. 

Sec.  2.    It  shall  be  unlawful  for  any  person,  firm,  or  corporation  to  sell  goods,  or  sup- 
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plies  to  laborers  on  orders  or  other  evidenoes  of  indebtedness  issued  to  snch  laborers  by 
their  employers,  or  to  sell  to  laborers  by  any  arrangement  with  their  employers,  by 
which  snch  laborers  are  to  receive  sach  goods  or  supplies  on  their  wages  at  higher 
prices  than  current  cash  rates  for  like  goods  and  supplies,  at  the  nearest  retail  market : 
provided,  that  the  actual  cost  of  the  transportation  of  such  goods  and  supplies,  from 
such  nearest  market  to  the  place  of  sale,  may  be  added. 

Sec.  3.  Any  person  making  any  sale  in  violation  of  this  act,  whether  as  principal, 
agent,  clerk,  or  otherwise,  shall  be  deemed  guilty  of  a  misdemeanor,  and,  upon  convic- 
tion thereof,  shall  be  fined  not  less  than  five  dollars  nor  more  than  fifty  dollars. 

■8bc.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

An  Act  supplementary  to  an  act  **  to  amend,  revise,  and  consolidate  the  statutes  relating 
to  crimes  and  offenses,  and  to  repeal  certain  acts  therein  named,  to  be  known  as  title 
one,  crimes  and  offooses,  part  four  of  the  act  to  revise  and  consolidate  the  general 
statutes  of  Ohio/'  passed  May  5,  lb77  (vol.  74,  p.  240). 

[Passed  May  10,  1878.] 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Ohio^  That  it  shall  be 
unlawful  for  any  person,  firm,  company,  or  corporation  to  issue  or  use  any  scrip,  token, 
•check,  draf  c,  or  certificate  of  indebtedness,  payable  otherwise  than  in  money  in  the  pay- 
ment of  or  accounting  to  any  person  for  the  wages  of  work  and  labor. 

Sec.  2.  It  shall  be  unlawful  for  any  person,  firm,  company,  or  corporation  to  issue, 
use,  or  circulate,  or  cause  to  be  issued,  used  or  circulated  any  check,  token,  promise  in 
writing,  or  evidence  of  indebtedness,  designed,  intended,  or  calculated  to  be  circulated 
or  issued  as  money  or  in  lieu  of  money,  other  than  lawful  money  of  the  United  States. 

Sec.  3.  Any  person  or  persons  offending  against  any  of  the  provisions  of  this  act, 
shall  be  held  guilty  of  a  misdemeanor,  and  upon  conviction  thereof  before  any  court  of 
-competent  jurisdiction,  shall  be  fined  in  any  sum  not  less  than  ten  dollars  nor  more  than 
one  hundred  dollars. 

Ssc.  4.    This  act  shall  take  effect  from  and  after  its  passage. 

An  Act  to  prevent  the  practice  of  resorting  to  distant  courts  to  oppress  the  citizens  of 
Ohio,  and  deprive  them  of  their  rights  under  the  statutes  of  Ohio. 

[Passed  May  11,  1878.] 

Section  1.  Be  it  enacted  by  the  (General  Assembly  of  the  State  of  Ohio^  That  if  any  per- 
flon  or  persons,  as  principal,  agent,  or  attorney,  with  intent  thereby  to  deprive  any  bona 
fide  resident  of  the  State  of  Ohio  of  his  or  her  rights  under  the  statutes  of  Ohio  to  ex- 
empt personal  earnings  from  application  to  the  payments  of  debts  in  certain  cases,  shall 
«end  or  cause  to  be  sent  out  of  the  State  of  Ohio,  any  claim  for  debt  to  be  collected  by 
proceedings  in  attachment,  when  the  creditor,  debtor,  and  person  or  corporation  owing 
for  the  earnings  intended  to  be  reached  by  such  proceedings  in  attachment,  are  each  and 
All  withift  the  jurisdiction  of  the  courts  of  the  State  of  Ohio,  such  person,  whether  prin- 
cipal, agent,  or  attorney,  shall  be  deemed  and  held  to  be  guilty  of  a  misdemeanor,  and 
upon  conviction  thereof,  shall  be  fined  for  each  and  every  claim  so  sent,  in  any  sum  not 
less  than  twenty  dollars,  or  more  than  fifty  dollars,  at  the  discretion  of  the  court. 

Sec.  2.  That  any  person  who  shall,  either  directly  or  indirectly,  assign  or  transfer 
any  claim  for  debt  against  a  citizen  of  Ohio,  for  the  purpose  of  having  the  same  collected 
^  by  proceedings  in  attachment  in  courts  outside  of  the  State  of  Ohio,  when  the  creditor, 
debtor,  and  person  or  corporation  owing  the  money  intended  to  be  reached  by  proceed- 
ings in  attachment,  are  each  and  all  within  the  jorisdiction  of  the  courts  of  the  State  of 
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OhiOy  such  person  shall  be  deemed  and  held  to  be  gnilty  of  a  misdemeanor,  and  npen 
conviction  thereof,  shall  be  fined  in  any  snm  not  less  than  twenty  dollars  nor  more  than 
fifty  dollars  for  each  offense. 
Sec.  3.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

An  Act  to  amend  an  act  entitled  *'  an  act  supplementary  to  the  act  regulating  the  mode 
of  administering  assignments  in  trust  for  the  benefit  of  creditors/'  passed  April  6, 1867, 
passed  March  6,  1861.    (Vol.  58,  page  26.) 

[Passed  May  7,  1878.] 

Section  1.  Be  it  enacted  hy  the  General  Assembly  of  the  State  of  Ohio,  That  every  person 
who  shall  have  performed  any  labor  in  the  service  of  any  person  or  corporation  who 
shall  hereafter  assign  property  in  trust  for  the  benefit  of  creditors,  shall  be  entitled  to 
receive  out  of  the  trust  fund,  when  the  same  is  insufficient  to  pay  all  debts  of  the 
assignor,  the  full  amount  of  the  wages  due  to  such  person  for  such  labor,  not  exceeding 
three  hundred  dollars:  provided,  that  such  labor  shall  have  been  performed  within 
twelve  months  immediately  preceding  the  assignment. 

Skc.  2.    That  section  one  of  the  above  recited  act  be  and  the  same  is  hereby  repealed. 

Sec.  3.    This  act  shall  take  effect  from  and  after  its  passage. 

An  Act  to  revise  and  consolidate  the  laws  relating  to  procedure  before  justices  of  the 
peace  and  mayors.    Chapter  1,  section  17,  on  attachments. 

[PassedMay  11,  1878.] 

The  plaintiff  shall  have  an  order  of  attachment  against  any  property  of  the  de- 
fendant, except  as  hereinafter  provided,  in  a  civil  action  before  a  justice  oY  the  peace, 
for  the  recovery  of  money  before  or  after  the  commencement  thereof,  when  there  is  filed 
in  his  office  an  affidavit  of  the  plaintiff,  his  agent  or  attorney,  showing  the  nature  of 
the  plaintiff's  claim,  that  it  is  jnst,  the  amount  the  affiant  believes  the  plaintiff  ought 
to  recover,  and  that  the  property  about  to  be  attached  ie  not  exempt  from  execution,  and  ia  not 
the  personal  earnings  of  the  defendant  for  services  rendered  by  the  defendant  toiihin  three  months, 
prior  to  the  commencement  of  said  action,  or,  if  such  earnings  are  sought  to  be  attached,  that 
they  amount  to  more  than  one  hundred  and  fifty  dollars,  and  that  only  the  excess  over  that 
amount  is  sought  to  be  attached,  or  that  the  defendant  is  not  the  head  or  support  of  a  family, 
and  also  the  existence  of  some  one  or  more  of  the  following  particulars: 

1.  That  the  defendant,  or  one  of  several  defendants,  is  a  corporation,  having  no  offi- 
cer upon  whom  a  summons  can  be  served,  or  place  of  doing  business  in  the  county,  or 
is  a  non-resident  of  the  county ;  or, 

2.  Has  absconded  with  intent  to  defraud  his  creditors;  or, 

3.  Has  left  the  county  of  his  residence  to  avoid  the  service  of  a  summons;  or, 

4.  So  conceals  himself  that  a  summons  can  not  be  served  upon  him  ;  or, 

•  5.    Is  about  to  remove  his  property,  or  a  part  thereof,  out  of  the  county,  with  intent 
to  defraud  his  creditors ;  or,  i 

6.  Is  about  to  convert  his  property,  or  a  part  thereof,  into  money,  for  the  purpose  of 
placing  it  beyond  the  reach  of  his  creditors ;  or, 

7.  Has  property,  or  rights  of  action,  which  he  conceals ;  or, 

8.  Has  assigned,  removed,  or  disposed  of,  or  is  about  to  assign,  remove,  or  dispose  of 
his  property,  or  a  part  thereof,  with  intent  to  defraud  his  creditors ;  or, 

9.  Fraudulently  or  criminally  contracted  the  debt,  or  incurred  the  obligation,  for 
which  suit  is  about  to  be,  or  has  been  brought.  When  the  defendant  is  a  corporation, 
having  no  officer  in  the  county  upon  whom  a  summons  can  be  served,  or  place  of  doing 
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'bnsiness  in  tbe  county,  or  is  a  non-resident  of  the  conntyf  the  attachment  shall  not  be 
granted,  nnless  the  claim  is  for  a  debt  or  demand  arising  upon  contract,  judgment,  or 
decree,  and  no  attachment  shall  issue  by  virtue  of  this  chapter  against  the  personal  earnings  of 
nny  defendant  for  services  rendered  by  such  defendant  f  within  three  months  before  the  commence- 
ment of  the  action  or  the  issuing  of  the  attachment^  unless  the  defendant  is  not  the  head  or  sup- 
port of  a  family  f  or  unless  the  amount  of  such  earnings  exceeds  one  hundred  and  fifty  dollars, 
and  then  only  as  to  the  excess  over  that  amount, 

(The  italics  represent  the  changes  made  in  tbe  law  at  the  session  of  1878.) 

An  Act  to  revise  and  consolidate  the  laws  relating  to  procedure  before  justices  of  the 

peace  and  mayors.    Chapter  12,  section  5. 

[Passed  May  11,  1878.] 

No  stay  of  execution  on  judgment  rendered  in  the  following  cases  shall  be  allowed : 

1.  On  judgments  rendered  against  justices  of  the  peace  for  refusing  to  pay  over  money 
by  them  collected  or  received  in  their  official  capacity. 

2.  On  judgments  against  justices  of  the  peace  for  not  reporting,  annually,  to  the 
auditor  all  fines  as  required  by  law. 

3.  On  any  j  ndgment  rendered  against  a  constable  for  failing  to  make  return,  or  making 
a  false  return,  or  refusing  to  pay  over  money  collected  in  his  official  capacity. 

4.  On  judgments  against  bail  for  the  stay  of  execution. 

5.  Where  judgment  is  rendered  in  favor  of  bail  who  have  been  compelled  by  judg- 
ment to  pay  money  on  account  of  their  principal. 

6.  On  judgments  obtained  by  constables  on  undertakings  executed  to  them  for  the 
delivery  of  property,  or  undertakings  executed  to  an  officer  in  replevin  of  property  lev- 
ied on  by  execution. 

7.  On  judgment  rendered  in  favor  of  any  person  for  wages  due  for  manual  labor  by 
him  performed. 

The  last  paragraph  (7)  is  the  amendment  to  the  old  law. 
The  following  law  is  the  only  one  under  which  trade  unions  may 
legally  organize  : 

An  Act  supplementary  to  an  act  entitled  ''An  act  to  provide  for  the  creation  and  regula- 
tion of  incorporated  companies  in  the  State  of  Ohio,''  passed  May  1,  1852. 

[Passed  April  20,  1872.] 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Ohio^  That  any  number 
of  persons  not  less  than  five,  may  associate  themselves  together,  as  provided  in  the  first 
section  of  the  act  entitled  ''An  act  to  provide  for  the  creation  and  regulation  of  inoor- 
porated  companies  in  the  State  of  Ohio,''  passed  May  1,  1852,  for  the  purpose  of  mutual 
protection  and  relief  of  its  members,  and  for  the  payment  of  stipulated  sums  of  money 
to  the  families  or  heirs  of  the  deceased  members  of  such  association. 

Skc.  2.  That  the  trustees  and  officers  thereof  shall  be  chosen  in  such  manner  and  for 
such  time  ae  may  be  provided  in  the  rules  and  regulations  of  such  association,  and  when 
chosen,  said  trustees  shall,  under  their  hands  and  seals,  make  a  certificate  which  shall 
specify  as  follows : 

First — ^The  name  of  snch  association,  and  by  which  it  shaU  be  known. 

Second — The  name  of  the  place  where  its  principal  office  is  or  shall  be  located. 

Tkird— 'The  manner  of  carrying  on  the  business  of  said  association. 
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Average. 

^Oooapatioiis. 

Weeks 
employed. 

Weekly 
wages. 

Weekly 

earnings. 

(52  weelu) 

Spioe  MiUa— 
Hen   

62 

•1129 

14  41 
633 
4  25 

11  35 
6  00 
350 

6  00 

9  66 

822 

11  20 

654 

25  10 
18  34 
24  09 
13  34 
10  12 

7  75 
28  65 

629 

6  14 
966 
4  55 

9  85 

7  41 
350 

3  75 

9  47 
7  60 
323 

4  07 

$1129 

Palntr- 
Bkaied 

Unakilled 

Boys 

Dye  Houses- 
Skilled  

Unskilled  

Boys  ...... .............. ...•••..••••.......... 

Females  .....•...••...••••.••.•.•••.••......... 

Blast  Fomaoes— 
Keepers  ....••........•• ...••• .••.•••••• ...•••. 

Fillers  

Mecbftiiics  .«•..••..•.••...•.•....••...•••...... 

Laborers  .........•.•••..••.••••...•..•••.••••• 

Rolling  Mills— 
Heaters.... ...w .... ...... ...... ....•• ..•••. .••• 

Pnddlers  ....•....•....•....• .................. 

Rollers 

Other  mechanics  - ...... ......  ...••• .... .... .... 

Laborers  ...................... ...... .••••..... 

Nailers 

Boys 

Mills- 

Coal  miners,  men  .............................. 

Tobacco  and  Cigars — 

Skilled 

52 
52 
52 
52 

46 
42 
44 

51 

9  86 

Unskilled 

7  41 

Girls 

360 
3  75 

Skilled 

8  43 

Boys  .....••....• .......... ..••.. ••••.. .... .... 

6  12 

2  77 

A^ja    ......  ......  ....  ......  •.••..  ••••..  ...■  .... 

4  00 

From  the  foregoing  it  will  readily  be  seen  that  the  prosperity  of  the 
laborer  cannot  be  gauged  from  a  knowlege  of  his  weekly  wages,  but  that 
the  number  of  weeks'  employment  must  also  be  known. 

There  are  a  large  number  of  idle  men  in  the  State,  men  able  to  work 
and  anxious  to  secure  employment;  this  is  made  evident  by  the  retuma 
of  employers  to  the  Bureau. 
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WaOSS  AMD  EARMIMaB  OF  COAL  MiNXRS. 


Nomber 

of 
return. 

Earnings 

per  day 

when  folly 

employed. 

Honrsof 

labor 
per  day. 

• 

Average 
day's  earn- 
ings in 
1878  to 
Jnly  Ist. 

Total 
earnings  for 
year  ending 
Joly  1, 1878. 

Deductions 

for  powder, 

etc. 

Net 

earnings 

for  the 

year. 

1 

tl  40 

1  12 

75 

1  75 

1  80 

1  15 

2  50 

9 

9 
10 

9 

9 
10 
10 

9 

9 

9 

9 

^ 
10 

10 

10 

10 

11 

m 

10 
10 
10 

11 

9 
10 
10 
10 

9 

9 

8 

9 
10 
10 

I' 

11 

!) 
10 

9 
10 
11 
10 

tl  00 

75 

45 

1  25 

1  50 

75 

250 

1  00 

75 

82 

1  18 

1  75 

75 

69 

1  30 

1286  00 
230  00 
140  85 
375  00 
450  00 

239  00 
578  00 
340  81 
288  44 
329  65 
394  58 

364  41 
103  70 
223  50 
412  86 
2r)0  00 
268  40 
350  00 
345  00 

(a)  733  99 
360  00 
370  00 
431  02 

(6)204  96 
236  00 
544  25 
419  59 
250  00 
249  60 
460  80 

365  00 
300  00 

(0)  340  29 

(d)  340  74 

264  91 

(/)460  00 

358  72 

300  00 

240  00 
(•)  703  38 

263  46 
257  00 
375  76 

$40  00 
13  75 
18  50 
31  20 
95  08 
39  00 
68  10 
45  30 
34  10 
23  80 
27  00 
56  42 
7  00 
23  00 
33  81 
30  00 

t246  00 
216  25 

2 

3 

132  35 

4 

343  80 

6 

354  92 

6 

7 

200  00 
509  90 

8 

295  51 

0 

1  00 
1  75 
1  75 
1  75 

254  34 

10 

305  85 

u 

12 

367  58 
307  99 

13 

96  70 

14.. 

1  25 

2  50 
2  12 
1  45 
1  80 

1  75 

2  25 
1  50 
1  70 
1  46 
1  40 
1  25 

200  50 

15 

379  05 

16 

220  00 

17 

80 

1  25 

75 

268  40 

18 

35  00 
49  00 
65  25 
54  00 
30  90 
25  60 

7  00 
25  00 
30  74 
15  00 
12  00 

6  00 

315  00 

19 

296  00 

20 

668  74 

21 

306  00 

22 

23 

1  25 

339  10 
405  42 

24 

197  96 

25 

70 
1  59 
1  38 

50 

80 
1  75 
1  00 

81 
1  08 

211  00 

26 

513  51 

27 

"Tee"" 

1  25 
1  28 
1  78 
1  50 

1  62 

2  00 
1  10 
1  30 
1  75 

1  35   « 
1  50 
1  50 
1  30 
1  50 
200 
1  25 

404  59 

28 

238  00 

29 

30 

243  60 
460  80 

31 

'""'so'oo'" 

40  00 
63  20 
67  96 
23  59 

138  00 
67  00 
31  00 
46  40 

114  00 

306  00 

02 

260  00 

33 

277  09 

34 

272  78 

35 

84 
1  00 

97 
1  00 

60 

SI41  32 

36 

37 

312  00 
291  00 

38 

39 

209  00 
193  60 

40 

589  38 

41 

75 

80 

263  46 

42 

57  00 
28  00 

200  00 

43 

11 

347  66 

laS  Father  and  son,  H  turns. 
:6;  Earnings  six  months. 
[o)  Earnings  tea  months. 


(d)  Father  and  two  sons. 


»: 


« 


<f 


u 


)  Average  for  four  months. 
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ANNUAL  REPORT. 


Columbus,  Ohio,  November  15,  1880. 

To  His  Excellency f  Charles  FasTER,  Governor  of  Ohio : 

Sir  :  In  compliance  with  the  requirements  of  the  act  of  the  General 
Assembly  entitled  an  "  Act  to  regulate  mines  and  mining,  and  to  repeal 
an  act  therein  named,"  passed  March  21,  1874,  I  submit  herewith 
the  sixth  annual  report  of  this  office.  As  this  is  the  seventh  year 
of  the  existence  of  the  office,  and  the  Mine  Inspector  is  required  by 
law  to  "make  an  annual  report  to  the  Governor  of  his  proceedings  and 
the  condition  and  operation  of  the  mines  of  the  State,''  it  should  be 
the  seventh  annual  report;  but  as  no  report  was  made  for  the  year 
1879,  it  is  in  reality  only  the  sixth  annual  reix)rt,  and  so  I  have 
named  it.  This  report  contains  statistics  of  the  coal  production  for  a  series 
of  years,  a  list  of  the  mining  casualties  for  the  past  twelve  months, 
and  a  comparison  of  the  number  of  persons  killed  to  the  amount  of  coal 
mined ;  a  brief  statement  of  the  labors  of  the  Mine  Inspector  during  the 
year ;  also,  a  brief  sketch  of  the  coal  fields  of  the  State ;  a  description  of 
the  mines  and  the  modes  of  ventilation  in  use ;  a  sketch  of  legislation 
for  the  protection  of  miners;  rec  mimendations  for  the  perfection  of  the 
mining  law,  and  such  other  matters  and  things  in  connection  with  mines 
and  mining  as  I  have  deemed  of  importance,  including  a  copy  of  the 
statute  regulating  mines  and  mining  in  this  State,  the  mining  law  gov- 
erning the  bituminous  coal  mines  of  Pennsylvania,  and  an  abstract  of 
the  British  law  regulating  and  inspecting  the  mines  of  the  United 
Kingdom. 

The  mining  industry  of  the  State  is  yearly  growing  in  magnitude. 
For  the  12  months  ending  May  31,  1880,  the  output  of  the  mines  was 
6,437,725  tons.  The  aggregate  production  of  the  State  for  tlie  year  ending 
December  31,  1880,  I  estimate  will  reach,  if  it  does  not  exceed,  seven 
million  tons  ;  for  during  the  winter  of  1870-80,  the  Massillon  region,  one 
of  the  most  important  in  the  State  in  i)oint  of  production,  was  idle, 
owing  to  a  strike  of  the  miners,  the  strike  lasting  seven  months. 
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During  the  past  summer,  also,  the  Corning  district  of  the  Sunday 
Creek  Valley  commenced  shipping  coal,  adding  materially  to  the  output. 
Our  mines  have  been  free  from  any  unusual  accidents  during  the  year, 
and  the  death  list,  which  was  greater  than  that  of  British  mines  in  the 
year  1874,  the  fir.st  year  of  official  supervision  of  the  coal  mines  of  Ohio 
by  State  authority,  in  proportion  to  the  number  of  tons  raised,  has  been 
reduced  to  perhaps  a  minimum  amount. 

Respectfully  submitted, 

Andrew  Roy, 
State  Inspector  of  Mines. 


THE  COAL  PRODUCTION  OF   THE  STATE, 
AND  MINING  CASUALTIES. 


I  have  never  been  able  to  furnish  a  thoroughly  accurate  statement 
of  the  annual  coal  production  of  the  State,  for  two  reasons :  First,  want 
of  the  necessary  time  to  collect  statistics ;  and  second,  an  unwillingness 
on  the  part  of  a  number  of  mining  companies  to  furnish  prompt  and 
reliable  returns  of  the  output  of  their  mines.  During  the  first  three 
years  of  my  former  term  of  office,  I  prepared  and  sent  circulars  to  the 
different  mining  companies  doing  business  in  this  State,  requesting  them 
to  furnish  this  office  with  a  statement  for  publication  in  the  annual 
reports  of  the  Mine  Inspector,  of  the  amount  of  coal  mined  in  tons  of 
2000  pounds,  assuring  all  that  the  returns  made  would  be  treated  as 
strictly  confidential,  and  would  not  be  published,  except  in  the  aggregate 
production  of  the  State.  Answers  were  not  as  generally  returned  as  I 
could  have  wished,  and  finding  it  required  more  time  to  secure  satis- 
factory results  than  I  was  able  to  give  to  this  department,  I  made  no 
attempt  during  the  year  1878  to  collect  the  output  of  the  mines.  I  feel 
well  assured,  that  now  little  or  no  opposition  would  be  offered  on  the  part 
of  any  mine  operator  in  the  State  to  furnish  an  annual  statement  of  the 
product  of  the  mines  for  publication.  But  unless  some  clerical  or  other 
assistance  is  furnished  this  office,  it  will  be  imix)ssible  for  the  Mine  In- 
spector to  give  any  attention  to  such  work. 

From  the  reix)rts  made  to  this  office,  in  answer  to  in^iuiries  sent  to 
the  different  mining  companies  doing  business  in  the  State,  and  from  as 
careful  estimates  as  could  be  made  during  official  visits  to  the  mines 
where  no  returns  were  sent  me,  I  was  able  during  my  first  official  term 
to  report  the  annual  coal  production  for  the  following  years,  as  follows : 

1872 5,315,294  tons. 

1873 5,450.028 

1874 3,267,585 

1875 4,864,259 

1876 3,500,000 

1877 5,250,000 

1878 5,500,000 

1879 6,000,000 
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The  years  1878  and  1879  arc  estimated,  as  no  attention  was  paid  to 
such  matters  by  the  Mine  Inspector  during  those  years. 

Through  the  courtesy  of  Gen.  Francis  A.  Walker,  Superintendent  of 
the  Census  of  the  United  States,  Prof.  Raphael  Pumpelly,  special  agent 
of  the  census  oflSce,  and  Prof.  Edward  Orton,  special  agent  for  the  collec- 
tion of  the  Mineral  Statistics  of  Ohio,  for  the  10th  census  of  the  United 
States,  I  am  able  to  present  a  very  complete  statement  of  the  coal  pro- 
duction of  the  State,  including  the  value  of  the  coal  at  the  mines,  etc., 
for  the  twelve  months  ending  May  31,  1880. 

The  following  is  the  summary  by  counties : 

Statistics  of  the  Coal  Mines  of  Ohio,  for  the  Year  ending  May  31.  1880. 


Counties. 


X 

M 


Athens 589,195 

Belmont i  452,754 

Carroll 20,692 

Cohimbiana !  541,4HH 

Coshocton  62,9^K^ 

Gallia 19,941 

Guernsey 1H8,480 

Harrison 45,8«0 

HookiuK 17«,852 

Holmes \  17,460 

Jackson 196,4.52 

Jefferson ;i88,199 

Lawrence 118,929 

Mahoning 347,685 

Medina lCHi,CK)0 

Meigs 388,786 

Monroe 1,600 

Morgan 10,520 

Muskingum ,  129,869 

Noble 21,520 

Perrv 1,058.254 

Portage i  26,500 

Scioto 7,443 

Stark ;U4,397 

Sununit 130,165 

Trumbull 673,206 

Tuscarawas 246,229 

Vinton i  61,908 

Washington ^  28,800 

Wayne i  55,623 

Totals 6,437,725 
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$598,898 

12  ! 

1219 

51 

456,890 

16  ; 

716 

35 

138 

27,227 

2  1 

43 

18 

49 

596,2<U 

18 

1332 

16 

52 

74,494 

4 

159 

i    11 

49 

20,311 

1 

23 

1    16 

35 

184,400 

314 

10 

34 

45,860 

3 

52 

14 

72 

176,000 

4 

:U9 

3 

5 

26,190 

1 

21 

1    10 

26 

249,:i85 

1    18 

587 

1    21 

72 

35(^,543 

13 

768 

10 

66 

149,105 

6 

300 

4 

H 

693,826 

15 

1095 

:    1 

10 

170,000 

2 

312 

1 

•••••• 

469,203 

2,000 

10,915 

133,504 

11 

1106 

1 

1   1 

1    8 

16 

1    ^ 

8 

181 

1    •*■ 
43 

182 

24,350 

1 

19 

14 

'   31 

1,142,934 

19 

1988 

8 

43 

60,625 

2 

132 

1 

4 

10,637 
492,951 

1    13 

1    21 

!  *"  15* 

lJi46 

i    31 

143 

224,413 

j    7 

494 

1    -* 

6:^ 

1 ,383,370 

1    14 

2041 

1    7 

11 

309,352 

15 

605 

,    27 

105 

82,882 

2 

190 

12 

30 

30,200 

1 

30 

1    9 

19 

85,250 

1    1 

1   200 

14 

42 

S8,281 ,979 


216      15,622 


383 


1360 
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INSPECTOR  OF   MINES. 


The  reports  of  the  coal  production  of  the  State,  as  published  in  the 
statistical  department  of  the  office  of  Secretary  of  State,  from  the 
reports  made  to  the  county  auditors  by  township  assessors,  are  very 

« 

unsatisfactory,  as  the  following  comparison  will  show : 


Mine  InajJector. 


Years. 


Tons. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 


5,315^94 
5,450,028 
3,267,585 
4,864,259 
3,500,000 
5,250,000 
5,550,000 
6,000,000 


Secretary  of  State. 


Years. 


1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 


Tons. 


4,417,550 
3,511,769 
No  report 
3,915,072 
3,636318 
3,501,955 
3,526,804 
5,874,486 


Both  of  these  reports  cannot  be  accurate,  and  the  fact  is,  that 
neither  are  so.  Where  the  reports  of  the  Mine  Inspector  are  at  fault,  it 
is  in  the  estimate  being  too  low,  rather  than  too  high.  It  will  be 
observed  that  the  rei)ort  by  the  Secretary  of  State  approximates  the  esti- 
mate of  the  Mine  Inspector  for  the  year  1879,  but  this  is  the  result  of  a 
blunder.  The  production  of  Tuscarawas  county,  for  the  year  1879,  is 
stated  in  the  Secretary's  report  at  36,059,607  bushels,  equal  to  1,402,384 
tons,  when  the  fact  is,  Tuscarawas  county  has  not  j)ro<luced  1,402,384 
tons  of  coal  altogether  in  the  ])ast  10  years,  and  last  year  the  output  did 
not  exceed  250,000  tons. 

In  presenting  these  facts,  no  reHection  is  intended,  either  against 
the  present  Secretary  of  State,  or  of  any  of  his  predecessors  in  office; 
the  comparison  is  made  simply  and  only  for  the  purpose  of  showing  the; 
present  careless  and  inaccurate  manner  in  whic».h  statistics  are  reported 
to  the  Secretary  of  State  by  the  townshi])  assessors.  The  assessors  are, 
no  doubt,  in  many  instances,  denied  access  to  the  facts,  and  do  the  best 
they  can  under  the  circumstances.  But  statistics  are  worse  than  worth- 
less, if  they  are  not  correct,  while  they  are  of  inestimable  value  to  a 
state  or  nation  when  they  are  accurate;  and  j)rovision  should  be  made, 
by  law,  to  have  accurate  returns  at  whatever  cost  of  time  and  labor,  or 
all  effort  for  their  collecticm  should  be  abandoned. 
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It  will  be  observed  that  the  output  of  the  State  for  the  year  1874  is 
placed  in  my  annual  report  at  3,267,585  ton!<,  and  that  the  rejwrt  for  the 
fiscal  year  ending  May  31,  1879,  shows  6,437,725  tons,  the  output  being 
doubled  within  six  years.  As  known,  1874  was  the  first  year  of  the 
panic,  by  which  the  mining  industry  of  the  State  became  depressed  as^ 
it  never  had  been  before.  This  is  not  a  fair  comparison  of  facts  as 
regarding  the  annual  increase  in  the  coal  trade  of  the  State,  for  if  we 
go  back  to  1873  we  find  that  5,450,028  tons  were  raised.  During  the 
panic,  however,  which  lasted  from  1874  to  1879,  there  were  no  new 
developments  in  the  coal  fields  of  the  State,  and  the  mines  in  operation 
in  1874  did  not  work  two-thirds  of  their  time,  until  the  summer  of 
1879. 

The  output  for  the  year  1880  will,  as  I  have  said,  exceed  7,000,000. 
During  this  year  four  new  coal  fields  have  been  opened,  namely  :  the 
Coalton  coal  fiel<l,  of  Jackson  county;  the  Corning  coal  field,  of  the  Sun- 
day Creek  Valley;  the  Del  Roy  coal  field  of  Carroll  county,  and  the 
Wheeling  Creek  coal  field,  along  the  extension  of  the  Cleveland,  Tusca- 
rawas Valley  and  Wheeling  Railroad.  The  output  of  these  new  districts 
will  not,  however,  add  to  the  production  of  the  State  for  1880  more  than 
360,000  tons;  because,  with  the  exception  of  the  Coalton  region,  the 
other  new  coal  districts  were  not  fairlv  readv  for  business  before  the  mid- 
die  of  Autumn.  The  increased  output  this  year  over  1879  is  largely  due 
to  the  unwonted  activitv  of  the  estaljlishcd  districts.  Should  times  con- 
tinue  prosperous  for  some  years  to  (•()ni(\  the  increase  in  the  coal  trade 
of  the  State  will  be  ^rreater  far  than  it  ever  has  Vx'en  before.  Next  vear  the 
mining  facilities  will  be  such  that  12,000,000  tons  could  l)c  raised  and 
Bent  to  market. 

The  number  of  fatal  accidents  which  occurred  in  the  mines  of  the 
State  during  the  past  12  months,  that  is,  from  November  15,  1879,  to 
November  15,  1880,  is  22.  Taking  the  output  of  the  min(\<  from  Jum^  1, 
1879,  to  May  31,  1S8(),  namely:  6,487,725  tons  for  comparison,  there  was 
one  (1)  life  lost  in  the  mines  for  every  292,624  tons  of  coal  mi/ied,  which 
is  perhaps  a  better  showing  as  to  safety  than  that  of  any  other  State  in 
the  Union,  or  any  nation  of  Europe.  In  1874  there  weie  30  fatal  acci- 
dents in  the  mines  of  Ohio,  which  was  then  computed  to  l)e  one  tleath 
for  every  127,*^33  tons  of  coal  mined,  the  output  for  that  year  l)eing  esti- 
mated at  3,820,000  tons.  A  sii]>se<[uent  estimate,  however,  after  fuller 
returns  were  made  in  answer  to  the  circulars  sent  out  to  the  mining 
companies,  placed  the  production  for  1S74  at  but  3,267,585  tons,  which 
made  the  death  list  one  fatal  accident  to  every  108,919  tons  mined.  The 
same  year  the  reports  of  the  British   Ins])ectors  of  Mines  showed  one 


INSPECTOR  OF   MINES.  y 

death  to  every  134,251  tons  raised.  As  no  unusual  accidents  happened 
in  the  mines  of  Ohio  that  year,  and  as  several  dreadful  explosions 
occurred  in  British  mines,  the  startling  fact  was  demonstrated  that  not- 
withstanding the  comparative  freedcmi  from  fire-damp  of  our  Ohio  mines, 
and  the  periodical  ex[)losions  which  produce  such  heart-rending  calami- 
ties in  British  coal  mines,  the  death  list  was  for  that  year  greater  in 
Ohio  than  in  England,  and  greater  still  in  Pennsylvania  than  in  Ohio. 
Explosions  of  fire-damp,  though  in  themselves  most  fearful,  do  not  pro- 
duce more  than  one-sixth  the  amount  of  fatality  consequent  in  British 
coal  mining.  It  is  the  ever-recurring  falls  from  roof  and  coal  in  the 
working  places  of  the  miners  where  the  death  list  of  mines  is  mainly 
ma<le  up.  As  these  accidents  occur  singly,  ])u))lic  attention  is  not  drawn 
to  them,  as  in  the  case  of  fire-damp  explosion. 

In  the  following  year  (1875),  twenty-four  fatal  accidents  occurred  in 
the  coal  mines  of  Ohio,  the  output  of  the  mines  amounting  to  4,864,259 
tons,  which  was  one  death  for  every  202,667  tons  of  coal  raised,  a  very 
marked  gain  as  to  safety,  comj)ared  with  the  first  year  of  official  super- 
vision of  the  mines  by  the  State.  The  same  year  the  death-rate  increased 
in  British  mines  in  ])roi)ortion  to  the  output  of  coal,  there  being  one 
death  for  everv  118,730  tons  raised. 

In  1876  only  13  fatal  accidents  occurred,  but  this  year  the  produc- 
tion f(»ll  to  3,5o0,000  tons,  causing  one  death  for  every  269,999  tons  of 
coal  mined. 

Next  year  (1877)  30  miners  lost  their  lives  in  the  mines  of  the  State, 
the  coal  outi)ut  being  5,250,000  tons,  which  made  one  fatal  accident  for 
every  175,000  tons  of  coal  produced.  This  year  the  death-rate  was  un- 
duly increased  by  a  locomotive  being  taken  into  the  Brookfield  mine,  in 
Trumbull  county,  against  my  orders  and  in  defiance  of  all  rules  of  com- 
mon sense,  by  which  7  miners  lost  their  lives  at  once,  l)eing  suflbcated 
by  the  gases  from  the  locomotive.  As  during  the  years  1878  and  1879, 
no  attention  was  paid  to  mining  casualties,  or  to  the  coal  i)roduction  of 
the  State,  a  further  comparison  of  results  cannot  be  made  until  the 
present  year,  when  the  number  of  fatal  accidents  was  22,  and  the  coal 
production  of  the  State  6,437,725  tons,  producing,  as  already  stated,  one 
death  for  every  292,624  tons  of  coal  mined. 

These  gratifying  results  are  not  claimed  as  due  to  any  unusual 
vigilance  of  the  Mine  Inspector,  but  as  the  results  of  the  existence  of  the 
mining  law,  the  provisions  of  which  produced  caution  and  reflection  on 
the  part  of  all  in  any  manner  connected  with  coal  mining.  The  law 
has  oppressed  none ;  it  has  saved  many  lives  ;  it  h^s  not  added  to  the 
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cost  of  mining,  and  it  has  indirectly  aided  in  gradual,  but  sure,  improve- 
ment in  the  art  of  the  working  and  ventilation  of  mines. 

The  whole  number  of  persons  employed  in  and  around  the  coal 
mines  of  the  States,  including  mines  that  work  less  than  ten  men,  as 
shown  in  the  table,  amounts  to  16,972,  of  whom  about  90  per  cent,  work 
under  ground,  ten  per  cent,  work  on  top,  such  as  topmen,  blacksmiths, 
engineers,  firemen,  dumpers,  trimmers,  haulers,  etc.  The  number  em- 
ployed in  the  mines  which  work  more  than  10  men  at  once,  and  conse- 
quently come  within  the  provisions  of  the  mining  law,  is  1350.  At  the  end 
of  this  report  I  have  made  a  tabulated  statement,  by  counties,  of  the 
names  of  the  nlines,  names  of  operators,  post-office  address,  etc.  The  first 
table,  made  six  years  ago,  has,  owing  to  the  increase  of  new  mines,  and 
the  exhaustion  of  a  number  then  in  operation,  become  worthless. 
Although  the  law  requires  the  person  in  charge  of  a  coal  mine  to  notify 
the  Inspector  forthwith  on  the  occurrence  of  any  fatal  accident,  there  is 
great  neglect  on  the  part  of  bosses  in  doing  so.  There  is  no  penalty  in 
case  of  refusal  or  failure,  and  many  of  the  accidents,  serious  and  fatal, 
are  collected  by  myself  during  official  visits  to  the  mines,  or  are  fur- 
nished by  the  miners  on  request  from  me. 

The  law  providing  the  means  of  securing  the  health  and  safety  of 
persons  employed  in  the  bituminous  mines  of  Pennsylvania  was  enacl^d 
April  18,  1877.  Under  this  law  the  bituminous  coal  fields  of  the  State 
were  divided  into  three  districts,  in  each  of  which  one  mine  inspector 
was  ai)pointed,  cliarj^jed  with  the  execution  of  the  law.  During  the  past 
two  years  the  mine  inspectors  have  endeavored  to  collect  the  annual  out- 
put  of  their  respective  districts,  but  th(^  returns  made  to  their  circulars 
have  been  very  meager,  the  mine  owners  evidently  not  yet  having  got  over 
their  sulk  over  the  passage  of  the  law.  The  inspectors  have,  from  such 
returns  as  were  received  by  them,  made  estimates  of  the  coal  production 
and  the  number  of  persons  em])loyed  in  and  around  the  mines  of  their 
respective  districts,  but  their  estimates  are  unquestionably  far  too  high. 
Fifty  per  cent,  deducted  off  their  estimates  would  ap])roximate  the  facts 
as  to  the  outi)Ut  of  the  mines. 

The  coal  production  of  Great  Britain  doubles  itself  every  twenty 
years;  in  the  anthracite  fields  of  Pennsylvania,  the  output  is  doubled 
everv  ten  vears.  This  is  probablv  about  the  ratio  in  the  bituminous 
fields  of  that  State,  as  it  is  of  Ohio,  and  other  western  mining  States  of 
the  Union. 
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LABORS  OF  THE  MINE  INSPECTOR. 

I  commenced  the  work  of  inspecting  the  mines  of  the  State  in  the 
latter  part  of  February,  my  comiAission  bearing  date  February  12,  and 
have  been  engaged  ever  since,  when  not  otherwise  employed  with  oflSce 
work,  in  visiting  and  inspecting  mines  to  see  that  the  law  was  enforced 
and  obeyed.  Two  mines  situate  in  the  Steubenville  district,  namely : 
the  Mingo  shaft,  and  the  Rush  Run  shaft,  had  each  but  one  o])ening 
when  the  mining  law  went  into  operation  in  1874.  The  owners  of  the 
Mingo  shaft,  in  compliance  with  the  requirements  of  the  statute,  reduced 
the  working  force  of  the  mine  to  10  men,  and  as  no  second  opening  was 
made  during  my  former  term  of  office  as  Mine  Inspector,  no  work  was 
done  in  the  mine,  except  driving  entries  and  working  a  few  rooms.  The 
Rush  Run  Shaft  Company  also  reduced  the  working  force  to  10  men. 
Subsequently  the  proprietors  of  this  mine  increased  the  working  foree 
to  30  or  35,  and  finding  no  disposition  manifested  on  their  part  to  make 
a  second  opening,  I  asked  the  proper  court  for  an  injunction  to  restrain 
the  owners  from  w^orking  with  more  than  ten  men  at  once  until  a  second 
outlet  was  provided,  which  the  court  immediately  granted  (May  18, 
1877). 

On  assuming  charge  of  the  office  in  February  last,  I  learned  during 
a  visit  to  the  Steubenville  district,  that  the  Rush  Run  shaft  was  being 
operated  with  a  force  of  men  exceeding  ten  in  number,  and  in  making 
inquiry  of  the  attorney  employed  to  prosecute  the  case,  was  informed  that 
the  injun(?tion  was  still  in  fonre  against  that  mine.  I  directed  the  at- 
torney to  notify  the  owners  of  the  fact  that  they  must  respect  the  statute, 
and  to  cause  their  arrest  in  case  they  continued  working  the  mine  con- 
trary to  law.  It  seems  that  some  time  in  1879  the  mine  had  changed 
ownership,  and  the  new  proprietors,  in  coming  into  possession,  were  not 
aware  of  the  injunction. 

The  Mingo  shaft  also  had  been  working,  for  some  time  before  my  ap- 
pointment, with  a  greater  force  than  10  men.  On  calling  the  attention 
of  the  Secretary  and  Manager  of  the  company  to  the  fact,  the  working 
force  was  reduced  to  conform  to  the  requirements  of  the  law. 

For  several  months  after  assuming  duty,  complaints  were  sent  to 
the  office  weekly,  from  one  mine  or  another,  about  defective  ventilation. 
Every  communication  received  was  promptly  attended  to;  the  mines 
complained  of  were  visited  and  inspected,  and  assurances  given  f 
necessary  improvements  would  be  made  to  provide  good  air. 

This  isolated  work  took  up  much  of  my  time,  so  th^< 
to  make  a  complete  circuit  of  the  mines  of  the  Stai 
however,  has  been  visited,  some  of  them  several  tb 
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duty,  and  T  am  glad  to  be  able  to  say  that  there  is  better  ventilation 
prevailing  in  the  mines,  and  greater  satisfaction  existing  among  the 
miners,  than  when  I  assumed  duty. 

After  having  visited  the  miningdistrictsof  the  State,  and  satisfying 
myself,  by  investigation  and  inquiry,  as  to  the  condition  of  the  mines, 
the  following  circular  was  issued  from  this  office  and  sent  to  the  various 
mining  companies,  and  to  representative  working  miners: 

Office  of  State  Inspector  op  Mixes, 

Ck)LUMBrs,  Ohio,  June  17,  1880. 

To  the  Mine  Operators,  Mine  Superintendents^  and  Working  Miners  of  Ohio  : 

The  undersigned,  appointed  Mine  Inspector  by  Governor  Foster,  on  Febmarj' 
12th  last,  has,  since  assuming  duty,  visited  the  various  mining  districts  of  the  State, 
and  finds  by  investigation  and  inquiry,  that  the  mining  law,  in  many  of  its  most  im- 
portant provisions,  is  not  being  respected  and  obeyed.  The  attention  of  all  con- 
cerned is  respectfully  but  earnestly  called  to  the  following  facts : 

Defective  ventilation  prevails  in  many  mines,  over  part  or  the  whole  of  the 
working  places,  frequently  to  such  an  injurious  degree  that  the  combustion  of  the 
workingmen*s  lamps  can  only  be  maintained  with  dilficulty.  In  some  mines  there 
are  no  means  provided  for  giving  motion  to  the  air,  and  where  furnace  or  other  ven- 
tilating power  is  applied  to  renew  the  circulation,  the  air-ways  are  frequently  too  far 
behind,  while  faulty  stoppings  and  badly  hung  doors,  further  prevent  the  circulating 
currents  from  extending  to  the  working  faces,  where  they  are  so  greatly  needed,  and 
are  required  by  law.  Section  298,  chapter  9,  of  the  revised  statutes,  volume  1,  requires 
that  "  the  owner  or  agent  of  ever>'  coal  mine,  whether  shaft,  slope  or  drift,  shall  pro- 
vide and  maintain  for  every  such  mine,  an  amount  of  ventilation  of  not  less  than  100 
cubic  feet  per  minute  per  person  employed  in  such  mine,  and  as  much  more  as  the 
In8j)ector  may  direct,  which  shall  l)e  circulated  to  the  face  of  each  and  every  working 
place  throughout  the  mine." 

Many  of  the  maps  or  plans  of  the  mines  of  the  State  now  in  this  office,  have  not 
been  extended  for  several  years.  Owners  and  agents  of  mines  are  requested  to  for- 
ward, as  soon  as  practicable,  plans  of  the  workings  of  their  respective  mines.  The 
maps  and  plans  in  this  otfice  will  be  returned  upon  application  of  the  respective  pro- 
prietors, or  their  agents,  for  the  purpose  of  extending  the  surveys  up  to  date. 

Men  and  boys  are  in  the  hal)it  of  riding  up  slopes  and  shafts  on  loaded  cars,  con- 
trary to  law.  Tliis  practice  must  cease.  All  future  offenses  will  be  dealt  with  as 
provide<l  by  law. 

Many  boys  under  12  years  of  age  have  been,  within  the  past  year  or  two,  taken 
into  the  mines  to  work,  contrary  to  the  i)rovisious  of  the  statute.  Agents  of  mines 
are  hereby  notified  that  all  boys  under  12  years,  and  between  the  ages  of  12  and  16 
years,  if  they  cannot  read  and  write,  must  be  removed  from  all  mines  under  the  man- 
agement and  control  of  such  agents,  in  accordance  with  section  302  of  the  revised 
statutes,  which  reads  as  follows :  "  No  boy  under  12  years  of  age  shall  be  allowed  to 
work  in  any  mine,  nor  any  minor  between  the  ages  of  12  and  lt5  years,  unless  he  can 
read  and  write,  and  in  all  cases  of  minors  applying  for  work,  the  agent  of  such  mine 
shall  see  that  the  provisions  of  this  section  are  not  violated."    Section  4024  of  Ohio 
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school  laws,  1880,  further  provides,  that  "  no  manufacturer,  owner  of  mills  or  mines, 
shall  employ  any  child  under  14  years  of  age.  during  the  established  school-hours  of 
the  locality,  unless  such  child  has  attended  some  common  or  private  school  for  the 
term  of  at  least  twelve  weeks  during  the  school  year  next  preceding  the  commence- 
ment of  such  employment,  etc." 

The  law  requires  the  person  in  charge  of  any  mine  where  a  fatal  accident  occurs, 
connected  with  the  working  of  sucli  mine,  to  give  notice  forthwith,  by  mail  or  other- 
wise, to  the  Inspector  of  Mines,  and  to  the  Coroner  of  the  county  in  which  such  mine 
is  situated.  This  provision  of  the  act  is  in  many  instances  disregarded  by  mine 
bosses.  A  strict  compliance  with  the  spirit  of  this  important  section  is  requested 
and  expected  in  future. 

As  some  changes  in  the  mining  law  have  recently  been  made,  the  various  sec- 
tions arranged  under  their  proper  headings,  copied  from  the  revised  statutes  have 
been  printed,  and  together  with  a  copy  of  this  circular,  will  be  mailed  to  every  agent 
and  mine  owner,  or  company,  doing  business  in  the  State.  Several  copies  of  this  circular 
and  law  will  also  be  sent  to  every  mine  coming  within  the  provisions  of  the  statute. 
Miners  are  requested  to  see  that  a  copy  of  each  is  posted  up  in  a  conspicuous  place 
at  the  mine,  so  there  mav  be  no  excuse  for  anv  further  \nolation  of  the  law. 

All  the  provisions  of  the  law  will  be  faithfully  and  impartially  enforced,  so  far  as 
it  is  in  the  power  of  the  Inspector  to  do  so. 

Andrew  Roy, 
State  Impector  of  Mines. 

THE    COAL    FIELD. 

The  area  of  the  coal  measures  of  the  State  has  been  very  accurately 
defined  in  the  published  reports  of  the  late  Geological  Survey.  Regard- 
ing the  structure  and  resources  of  the  coal-bearing  strata,  however,  there 
is  much  to  be  learned,  for  on  these  important  questions  every  member 
of  the  geological  corps  seemed  to  hold  different,  and  often  mistaken 
views.  The  published  sections  of  a  district,  and  the  conclusions  rendered 
as  a  result,  with  regard  to  the  identity  of  strata  taken  at  different  points, 
when  made  by  different  members  of  the  corps,  are  often  so  contradictory 
as  to  throw  discredit  in  the  whole  work.  For  example,  Professor  J.  J. 
Stevenson  and  the  late  E.  B.  Andrews,  who  reported  in  Belmont, 
Harrison  and  Guernsey  counties — Professor  Stevenson  working  south 
and  Prof.  Andrews  north  of  the  Baltimore  and  Ohio  railroad,  arrived  at 
strangely  different  conclusions  regarding  the  structure  of  the  strata  in 
this  part  of  the  coal  field.  Prof.  Stevenson  insisted  that  the  three 
seams  above  the  Pittsburg  coal  at  Bellaire  coalesce  with  the  Pittsburg 
coal  in  the  western  part  of  Belmont  county,  while  Prof.  Andrews  declared 
that  all  the  four  beds  of  coal  in  question  were  found  in  the  same  order 
and  place  in  the  western  part  of  Belmont  county  as  they  occupy  on  the 
Ohio  river  at  Bellaire,  and  he  could  find  no  coalescing  of  seams  in  going 
from  the  Ohio  river  to  the  west. 
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In  the  third  volume,  Geology,  there  are  two  reports  of  the  Hocking 
Valley  district — one  by  Prof.  M.  C.  Reed,  and  the  other,  a  supplemental 
report,  by  Prof.  E.  B.  Andrews.  In  these  reports  Prof.  Reed  is  quite 
positive  that  the  Carbondale  coal  of  Athens  county  is  not  the  great  vein 
or  Nelsonville  coal,  but  a  seam  50  feet  higher  up;  while  on  the  other 
hand  Prof.  Andrews  calls  it,  as  he  had  hitherto  done  in  former  reports,  the 
Nelsonville  coal.  Prof.  Reed  says  there  is  a  great  deal  of  controversy 
in  regard  to  the  identity  of  the  Carbondale  coal.  None  of  the  Ohio 
geologists,  who  have  examined  this  coal,  except  Prof.  Reed,  have  ques- 
tioned its  identitrv  with  the  Nelsonville  coal,  and  there  is  no  controversv 
on  the  part  of  practical  men  cm  the  subject,  all  being  agreed  that  it  is 
the  Nelsonville  coal. 

The  true  horizon  of  the  grey  limestone,  in  the  southern  portion  of 
the  coal  field,  was,  during  the  progress  of  the  survey,  a  matter  of  grave 
doubt.  Prof.  Andrews,  in  the  earlier  reports,  located  it  above  the  Nelson- 
ville coal,  wliile  Pa*of.  Orton,  in  the  later  reports,  has  shown  that  it  lies 
not  only  below  the  Nelsonville  coal,  but  below  coal  No.  5,  a  still  lower 
seam  of  the  series. 

In  the  north-eastern  part  of  the  coal  field  bordering  the  Pennsylvania 
line,  there  is  a  sad  lack  of  harntonv  between  the  Pennsvlvania  and  Ohio 
geologists — Prof.  Lesley,  Chief  of  the  Pennsylvania  (Geological  Survey, 
insisting  that  the  Sharon  coal  of  the  Shenango  Valley,  which  is  the 
e(iuivalent  of  the  Brier  Hill  coal,  is  of  sub-carb(miferous  age,  while  Dr. 
Newberry,  Chief  of  the  Ohio  Geological  Survey,  is  positive  that  it  is  a 
true  coal. 

The  recentlj'  published  re])ort  of  Prof  White,  on  the  gc^ology  of 
Lawrence  county,  Pennsylvania,  also  boldly  asserts  that  the  published 
sections  of  the  hnver  coal  measures  of  Ohio  leave  out  250  feet  of  strata, 
including  two  beds  of  limestone,  and  two  scams  of  coal. 

These  conflicting  statements,  which  are  but  a  few  of  many  of  similar 
import,  will  show  the  unsatisfac^torily  work  of  the  geological  survey;  yet, 
notwithstanding  these  facts,  the  survey  is  a  great  work,  and  was  well 
done,  considering  the  limited  i)'.»riod  of  three  or  four  years  over  which  it 
extended.  A  perfect  and  complete  geological  survey  of  the  State  could 
not  be  made  in  less  than  twcMity  years,  perha))s  not  in  less  than  fifty 
vears ;  for  as  our  minin-al  resources  arc  fleveloi)ed  from  vear  to  vear,  new 
problem?  will  arise,  which,  even  with  the  ever  increasing  lights  of  science, 
will  tax  the  mining  engineer  and  geologists  to  solve.  A  great  mistake 
was  made  when,  in  discontinuing  the  late  geological  survey  of  the  State 
that  one  of  the  members  of  the  corps  wcs  not  ])ermanently  retained  as 
State  Geologist.     The  interests  of  the  State  require  that  the  geological 


INSPECTOR  OF   MINES.  15 

y 

survey  should  be  resumed  and  continued  for  at  least  five  years  longer, 
and  that  the  reports,  already  published,  should  be  revised  and  corrected. 

Many  of  the  unsettled  facts  in  controversy  between  the  members 
of  the  geological  corps  come  under  the  notice  of  the  Mine  Inspector 
during  official  visits  to  the  mines,  and  in  former  reports  I  have  discussed 
with  great  freedom  a  number  of  the  points  in  dispute,  and  have  mate- 
rially aided  in  solving  them.  If  the  geological  survey  is  not  continued, 
and  provision  is  not  made  for  the  appointment  of  a  permanent  State 
Geologist,  the  annual  reports  of  the  Mine  Inspector  might  be  improved 
by  empowering  and  requiring  him  to  report  upon  the  various  mineral 
strata,  and  to  note  the  progress  and  development  of  the  mineral 
resources  of  the  State. 

Prof.  Edward  Orton,  of  the  geological  survey,  whose  reports  are  the 
most  valuable,  because  the  most  accurate  of  any  member  of  the 
geological  corps,  in  a  paper  published  in  the  Secretary  of  State's  report 
for  1879,  reviewing  certain  points  in  the  geology  of  Eastern  Ohio,  speak- 
ing of  the  manner  in  which  our  coal  strata  >vere  built,  says,  (page  616) : 

"  Each  coal-seam  grew  in  a  marginal  marsh,  comparatively  few 
miles  in  breadth.  To  look  for  the  lowest  coal  under  the  Nelsonville 
seam,  for  example,  or  for  the  Nelsonville  coal  under  the  Pittsburg  seam, 
is,  as  a  general  rule,  to  look  for  the  living  among  the  dead.  It  would  be 
a  geographical  accident,  and  an  unusual  one,  that  would  allow  the 
marshes  of  such  distant  seams  to  occupy  the  same  area.  Subsidence  of 
the  interior  region  cannot  be  dispensed  with,  but  the  steady  contraction 
of  the  gulf  by  the  slow  elevation  of  its  border,  seems  to  me  essential  to 
an  explanation  of  the  facts  involved.'' 

The  theory  that  the  interior  of  the  great  coal  marsh,  which  now 
forms  the  Allegheny  coal-field,  was  a  shallow  sea  during  the  deposition 
of  the  vegetable  material  from  which  the  coal-beds  are  derived,  and 
that  the  coal-forests  grew  only  on  the  border  of  this  sea,  is  a  favorite  one 
with  some  of  our  geologists.  But  such  practical  facts  as  we  have  at 
command  seem  to  me  to  warrant  a  different  conclusion.  That  there 
were  water-spaces  in  the  interior  of  the  great  marsh,  as  well  us  uj)on  its 
borders,  while  the  coal-beds  were  forming,  will  admit  of  no  dispute. 
There  are  manv  wants  in  the  lower  coal-seams  of  Ohio,  the  result  of 
water-spaces;  but  the  Nel-onville  coal,  No.  6,  the  steadiest  of  all  our 
coal-seams,  except  the  Pittsburg  coal,  extends  not  only  across  the  State, 
but  far  in  the  interior  of  the  great  coal-field;  and,  perhaps,  stretches 
across  its  whole  breadtli,  with,  no  doubt,  o(^casional  wants  in  the* 
central  portions,  as  on  the  margin  of  the  great  plain.  The  Ne!80" 
coal  is  the  Steubenville  coal  of  Jefferson  county,  600  feet  abi 
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the  Pittsburg  coal  is  found  in  the  hills,  "the  living  and  the  dead"  both 
alive  and  well,  and  the  lower,  the  richer  and  the  better  coal.  Forty-four 
feet  below  the  Steubenville  coal,  a  shaft  has  been  sunk  in  the  fioor  of 
the  rolling-mill  pit  into  another  scam,  and  still  lower  seams  are 
known  to  exist  of  good,  workable  thickness.  The  two  seams,  the  Pitts- 
burg and  Nelsonville,  stretch  westward  to  Cadiz,  until  the  Pittsburg 
is  lost  in  air.  At  Bellaire,  in  Belmont  county,  the  Pittsburg  seam 
comes  down  to  the  water-line  of  the  Ohio  river.  The  Neli5onville  or 
Steubenville  coal  has  been  pierced  through  by  boring  nearly  6()0  feet 
down,  while,  in  the  hills  fronting  the  river.  6  to  8  different  and  well 
developed  beds  of  coal,  ranging  from  2  to  5  feet  of  thickness,  are 
met  in  the  500  or  600  feet^of  strata  which  there  overlie  the  Pittsburg 
coal.  That  the  Steubenville  coal,  found  by  boring  at  Bellaire,  is  con- 
tinuous from  Steubenville  to  Bellaire,  is  proved  by  the  Mingo,  Rush 
Run  and  La  Grange  shafts,  all  sunk  into  the  Steubenville  coal ;  and 
there  can  be  no  question  as  to  the  Pittsburg  coal  following  and  covering 
it  all  the  way,  since  that  coal  is  opened  and  mined  in  50  places  between 
Steubenville  and  Bellaire. 

Again,  at  Pomeroy,  in  Meigs  county,  where  the  Pittsburg  coal  is 
level  free,  the  Nelsonville  coal  has  been  struck  500  or  600  feet  below  it 
at  many  jx)ints  in  the  salt-wells  of  the  district.  And  in  the  Hocking 
Valley  district,  where  the  high  lands  of  Athens  county  inclose  the  Pitts- 
burg coal,  the  Nelsonville  coal  is  met  directly  below;  also,  coals  No.  5, 
No.  4,  No.  4a,  and  No.  3,  showing  that  the  lower  and  upper  coals  are  not 
only  found  together,  but  probably  stretch  for  30  miles  across  the  coal- 
field. The  Pittsburg  and  Nelsonville  coals  our  great  and  persistent 
seams,  are,  wherever  the  strata  are  deep  enough  to  hold  both  beds,  *'like 
Juno's  swans,  still  they  are  coupled  and  inseparable''  over  the  whole 
coal  area  of  the  State. 

In  the  central  portion  of  the  great  Allegheny  coal-field,  where  the  lower 
coal  measures  are  buried  deep  out  of  sight,  the  richness  and  extent  of  the 
upper  coal  measures  will  supply  the  demands  of  trade  for  centuries  to 
come.  It  is,  therefore,  of  no  great  importance  in  a  commercial  point  of 
view,  and  is  mere  matter  of  speculation  in  a  geological  point  of  view, 
as  to  what  particular  strata  compose  the  lower  measures  there.  In  the 
coal-fields  of  Maryland  and  West  Virginia,  however,  situated  on  the 
Potomac  river  where  the  strata,  to  a  greater  or  less  extent,  became 
involved  in  the  U])heaval  of  the  Allegheny  mountains,  the  coal  measures 
are  torn  in  two,  from  top  to  bottom,  exposing  to  view  1,200  to  1,500  feet  of 
thickness  of  strata.  There,  all  the  seams  are  seen  in  place,  from  the 
lowest,  resting  on  the  conglomerate  to  the  highest,  several  hundred  feet 
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above  the  Pittsburg  seam.  In  those  mining  regions,  as  in  Ohio,  many 
wants  or  faults  are  met,  the  /esult  of  various  causes; 'but  there  is  no 
evidence  whatever  of  the  existence  of  an  ancient  retreating  sea,  along 
whose  shores  the  numerous  coal  beds  were  built  above  each  other,  like 
the  steps  of  an  inverted  stairway. 

That  the  lowest  coal  of  the  State  series  is  not  found  under  the  Nel- 
sonville  coal,  is  due  to  its  limited  area  in  the  deep  and  narrow  basins  in 
which  it  was  formed.  This  coal,  even  on  the  extreme  margin  of  the  coal 
field,  is  not  spread  over  one  acre  in  a  thousand  where  it  is  due  higher  up 
in  the  measure;  the  coals  answering  to  No.  3,  3a  and  4,  are  met  with,  not 
only  below  the  Nelson ville  coal,  but  below  the  Pittsburg  coal,  and  still 
other  higher  coals  of  the  upper  measures.  These  lower  coals  are  not  al- 
ways of  mineable  thickness,  and  they  are  frequently  wanting  altogether, 
but  they  are  as  often  missing  on  the  out-croj)  or  edge  of  the  coal  field,  as 
they  are  in  the  more  eastern  portion  of  the  basin. 

As  regards  the  lower  coal,  no  one  can  say  positively  that  it  does  not 
exist  under  the  Nelson  ville  coal,  or  even  under  the  Pittsburg  coal,  be- 
cause it  has  never,  been  searched  for  to  any  extent  immediately  below 
these  seams.  It  has  been  followed  from  its  line  of  out-crop  in  Trumbull 
county,  southward  along  the  dip  of  the  strata,  until  it  is  ('overed  with 
nearly  30()  feet  of  strata,  and  according  to  Dr.  Newberry,  Chief  of  the 
geological  survey,  the  Nelsonville  coal  is  not  more  than  300  feet  a]>ove 
the  lower  coal,  though  my  own  calculations  make  the  distance  between 
those  beds  400  feet  or  more. 

All  of  the  lower  coals  of  the  State  series  seem  to  have  been  formed  in 
hollows  or  basins,  scooped  out  of  an  originally  level  plain  anterior  to  the 
disposition  of  the  coal  vegetation.  Any  intelligent  person  can  satisfy 
himself  of  this  fact  by  an  examination  of  the  mines  opened  on  the  lower 
measures. 

The  Nelsonville  coal  is  by  far  the  steadiest  of  the  series,  but  it,  too, 
is  frequently  found  imbedded  in  basins  of  quite  limited  area. 

Whether  the  upper  coals  were  also  deposited  in  basins,  in  the  same 
manner  as  the  lower  beds,  is  not  known,  because  very  little  mining  has 
yet  been  done  on  any  of  th(*m,  except  the  Pittsburg  seam ;  this  bed  is, 
however,  everywhere  found  stretched  uj)on  a  comparatively  level  floor, 
and  is  the  steadiest  and  most  persistent  of  all  our  coals.  The  basins  to 
which  I  have  alluded  above  were  deepest  and  narrowest  in  the  lowest 
bed.  As  the  lowest  coal  was  one  of  the  first  opened  and  mined  in  the 
State,  and  as  it  is  generally  of  very  superior  <|uality,  it  has  been  sought 
for  and  mined  with  extraordinary  vigor  wherever  it  could  be  found.  The 
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shape  and  line  of  direction  of  the  basins  in  which  this  coal  lies  imbedded, 
are  well  understood,  and  have  been  described  at  length  in  former  reports 
of  this  oflSce,  and  by  Dr.  Newberry,  in  the  geological  reports  of  the  State. 
The  coal  is  sunk  deep  into  thj  conglomerate,  and  sometimes  into  the 
upper  surface  of  the  Waverly  sandstone,  which  underlies  the  conglomerate, 
but  it  is,  notwithstanding,  unquestionably  a  later  creation  of  geology 
than  the  conglomerate. 

All  the  coals  which  occur  between  the  Brier  Hill  and  Nelsonville 
coals,  although  often  found  in  basins  or  troughs,  not  unlike  the  basins  or 
troughs  of  the  Brier  Hill  coal,  extend  over  much  greater  areas.     Th  r 
mines  opened  on  thes(»  intermediate  coals,  in  being  worked  to  the  edge 
of  the  deposit,  very  frequently  become  exhausted  by  **cut-offs"  on  the 
hill-sides,  or,  if  the  seam  holds  its  place  in  ascending  the  hill,  it  grows 
gradually  thinner  until  it  disappears  like  a  feather  edge.     The  sudden 
cut-offs  on  the  hill-sides  are,  no  doubt,  the  result  of  shore  waves  which 
lashed  the  sides  of  the  peat  marsh  during  the  early  subsidence  of  the 
land.     All  the  wants  of  the  lower  coals  are  not  understood  as  occurring 
by  reason  of  the  basin  or  trough-like  j)Osition  in  which  the  coals  were 
formed.     There  are  wants  which  arc  evidently  the  result  of  water  spaces 
in  the  old  marsh,  in  which  no  coal  vegetation  ^n*ow,  and,  no  doubt,  great 
areas  of  now  barren  ground  have  been  made  so  V)y  evasion  or  denudation. 
In  the  rei)ort  of  Progress  of  the  Second  (Jeologieal  Survey  of  Penn- 
sylvania, volume  22,  }>age  52,  Prof.  I.  C.  White  furnishes  a  ^'Typical 
Section"  of  the  conglomerate  or  interconglomerate  measures  of  Lawrence 
county,  in  that  State,  which  includes  five  diii'erent  beds  of  coal,  and  2G() 
feet  of  thickness  of  strata.     This  *'Ty])ical  Section",  consisting  of  alter- 
nating  l^eds  of  coal,  iire-clay.  sandstone,  sliale,  limestone  aiid   iron  ore. 
differs  in  no  sense  from  anv  ireneral  section  of  the  strata,  either  in  the 
uppiT  or  lower  coal  measures  of  Pennsylvania  or  Oh  it).   Prof.  White  says 
that  a  glance  at  the  section  would  prol>al)ly  lead  one  to  plaee  it  in  the  j>ro- 
ductive  coal  measures  instead  of  the  conglomerate,  without  a  knowledge 
of  the  section  which  comes  in  above.     In  my  judgment,  there  are  much 
better  reasons   for  asserting  that  all  the  coals  hulow  coal  No.  7  are,  with 
these   incumbent   strata,  interconglonierat(^  coal^,  since  a   wcW   marked 
and  ]>ersistent  conglomerate   rock  covers  coal  No.  7  over  many   parts  of 
the  coal  field,  while  there  is  never,  either  in  the  Shenango  or  Mahoning 
Valleys,  with   the  excej^tion  of  thin  and  rare   patches  of  conglomerate 
forming  the  roof  of  the  Shanui  coal  on  the  margin  of  the  coal  field,  any 
conglomerate  from  the  Sharon  coal  up  to(*oal  No.  7.  Prof.  White's  section 
of  the  Foster  shaft  in  Mahoning  county,  Ohio,  wherein  a  pebbly  rock  i^ 
located,  as  composing  the  h)wer  eight  feet  of  the  massive  sandstone  in 
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the  shaft,  is  7io(  a  conglomerate,  and  contains  no  pebbles,  but  is  part  of 
one  of  the  ordinary  sandstones  of  the  coal  measures.  A  mile  west  of  the 
Foster  shaft  this  massive  sand-rock  thins  out  altoj^jether,  and  is  replaced 
by  beds  of  limestone,  coal,  fire-clay,  and  masses  of  shale. 

Many  of  the  sandstones  of  the  coal  measures,  which  are  deposits  of 
sand  brought  over  the  old  coal  marsh  by  currents  of  water  in  rapid 
motion  during  the  subsidence  of  the  land,  are  not  continuous,  and  they 
are  met  on  every  horizon.  Sometimes  they  seem  to  have  been  deposited 
in  quiet  waters,  but  frecjuently  they  have  come  over  the  coal  marsh  in 
currents  of  such  violence  as  to  evade  the  muddy  sedements  below  for  20 
to  30  feet  in  depth,  and  to  cut  into  the  coal  forming  the  horse-backs  of 
the  miners.  These  rocks  are  entitled  to  no  special  name,  like  coal  and 
limestone  beds,  because  they  are  never  continuous  nor  cA'cr  occupy 
special  geological  levels  on  extended  plains  like  the  coals  and  limestones. 
In  a  dozen  drill-holes,  selected  at  random  from  my  own  field-notes,  as  a 
coal-driller  from  an  area  not  exceeding  one  hundred  acres  of  territory, 
the  first  hole  cut  through  six  different  beds  of  sandstone,  ranging  from 
one  to  ten  feet  in  thickness  ;  the  second  hole,  a  hundred  and  twenty 
yards  distant,  met  no  sandstone,  while  tlie  third  had  100  feet  of  solid 
sand-rock  on  a  lower  geological  horizon  from  any  of  the  beds  met  in  the 
first  hole,  and  so  on  tliroughout.  All  the  sliafts  of  the  Mahoning  and 
Shenango  Valleys  show  the  above  varying  material. 

The  conglomerate  and  up})er  Waverly  risci  higli  above  the  geological 
horizon  of  the  Sharon  coal,  and  even  above  the  lower  Mercer  limestone, 
in  the  immediate  neighborhood  of  the  coal  basins  in  both  valleys,  pre- 
senting the  remarkable  fact  of  the  older  strata  becoming  the  U])])er  or 
higher  strata;  and  it  i>f  this  fcwt  irhir/i  ronfxisrs  the  (jeoforjiMs. 

We  will  take  the  Foster  shaft  as  illustrating  the  manner  in  which 
these  lower  coal  strata  were  built  up  in  the  troughs  of  the  sub-carbon- 
iferous strata.  The  shaft,  as  shown  in  Prof.  White's  sections,  is  240  feet 
deep,  the  coal  at  the  bottom  of  the  pit  being  nearly  five  feet  thick,  ^vot 
125  yards  from  the  shaft  the  Waverlv  sandstone,  ''  the  bottom  rock  '"  of 
the  coal  drillers  (there  is  no  conglomerate  in  this  iinmediatf*  neighbor- 
hood), rise  up  within  80  feet  of  the  surface  of  the  ground.  The  drillers, 
in  boring  for  coal,  stopped  at  this  depth,  finding  no  coal,  while  at  the 
shaft,  already  stated,  the  coal  is  240  feet  below  the  surface.  Other  holes 
showed  nearly  equally  variable  conditions.  Some  of  the  holes  were  run 
down  into  the  *' bottom  nx^k  ''  to  make  assurance  doubly  sure,  but  noth- 
ing  was  met  save  the  alternating  layers  of  tiie  fine-grained  blue  sand- 
rock  and  soapstone,  which  in  the  Mahoning  and  Shenango  Valleys  con- 
stitute the  upper  Waverly  for  at  least  2(X)  feet.     The  ex})erienced  driller 
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can  tell,  by  a  glancb  at  the  debris  of  his  pump,  as  soon  as  he  strikes 
through  the  "  coal  material "  into  the  **  bottom  rock. "  The  character- 
istic fossils  of  the  coal  measures,  and  the  plants  ofWaverly  shale,  are 
no  surer  guide  ,to  the  intelligent  paleontologist. 

Suppose  that,  after  the  close  of  the  carboniferous  era,  the  deep  valley 
through  which  the  Shenango  river  flows  at  Sharon  had  became  filled 
up  to  the  level  of  the  higliest  adjoining  lands  by  a  deposit  of  creteceous 
strata  of  the  Mesozoic  age,  we  would  now  find  these  secondary  strata 
reaching  down  through  the  conglomerate  into  the  Waverly,  while  on 
both  sides  of  this  deptisit,  on  a  higher  horizon,  the  true  coal  measures 
would  be  met. 

This  is  exactly  the  position  of  the  strata,  with  respect  to  the 
Sharon  coal,  and  the  older  sub-carboniferous  rocks.  The  newer  strata  of 
the  lower  coal  mea^sures,  although  occupying  hwer  ground,  are,  nottcUhstanding, 
a  later  <rmtion  of  geology.  No  fossils  have  ever  been  found  in  the  strata 
directly  overlying  the  lower  coals,  save  the  plants  of  the  coal  measures. 
It  is  always  at  points  where  there  is  neither  coal  nor  coal  material  that 
fossils  of  the  Cuyahoga  shale  are  revealed  in  the  supposed  inter-con- 
glomerate coal-bearing  rocks.  This  peculiarity  of  the  strata  has  deceived 
the  Ohio  geologists,  as  well  as  those  of  Pennsylvania. 

The  Brier  Hill  mines,  from  which  the  Mahoning  Valley  block  coal 
derives  its  name,  were  opened  (they  are  now  worked  out)  directl}"  upon 
the  Mahoning  river,  2  miles  north  of  Youngstown.  As  we  ascend  the 
Mahoning  from  this  point,  the  Waverly  rocks  rise  high  above  the  coal 
le.vel.  The  Ohio  geologists  declared,  in  (^onsecjuence,  that  no  coal  existed 
north  of  Brier  Hill.  Afterwards,  however,  a  eoal-driller,  who  had 
never  heard  of  the  geological  survey,  having  some  leisure  time,  drilled 
down  80  feet  and  found  the  Brier  Hill  coal  full  10  miles  north  of  the 
Brier  Hill  mines.  Had  the  hole  been  located  100  vards  to  the  west  of 
where  it  was  put  down,  the  Waverly  sandstone  would  have  been  met 
within  10  feet  of  the  ground.  It  was  with  some  difficulty  that  the 
driller  eould  induce  any  of  the  coal-operators  of  the  valley  to  go  in 
with  him  to  open  the  mines  after  he  found  the  coal.  The  swamps,  in 
their  north  and  the  north-eastern  course,  were  thus  accidentally  discov- 
ered, and  hundreds  of  thousands  of  tons  of  coal  were  made  available  for 
the  purposes  of  commerce. 

In  the  mining  districts  of  the  Mahoning  Valley  of  Ohio  and  She- 
nango Valley  of  Pcmnsylvania,  coal  No.  2,  of  the  Ohio  geological  sur- 
vey, lies  from  26  to  60  feet  above  coal  No.  1, — the  Sharon  coal.  It  ranges 
in  thickness  from  8  to  18  inches,  is  much  more  persistent  than  the 
lower  coal,  and  is  rarely,  if  ever,  absent  where  No.  1  is  present,  except 
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where  it  is  cut  away  by  sandstone  horse-backs,  which  usurp  its  place. 
The  two  coals  show  the  same  wavy  character,  though  in  No.  2  the 
swamps  are  less  abrupt.  Although  No.  2  is  often  absent  over  large 
areas  where  it  is  due,  it  occupies  much  greater  areas  than  the  lower 
coal,  and,  when  wanting,  it  is  nearly  always  from  the  same  cause  that 
No.  1  is  wanting,  namely:  by  the  coal  rising  and  thinning  out  on  the 
hill-sides;  the  bottom  rocks  come  up  high  above  the  horizon  of  the  coal 
and  spread  themselves  in  extended  plains,  forming  barren  ground.  An 
illustration  of  this  fact  is  well  shown  in  a  hole  drilled  on  the  lands  of 
Jesse  Hoagland,  on  the  summit  of  Keel  Ridge,  in  Mercer  county, 
Pennsylvania.  The  hole  was  ))ore(l  to  a  depth  of  235^  feet,  and  passed 
through  the  '^coal  material"  into  the  "bottom  rock,"  at  a  depth  of 
168i  feet,  the  lower  66  feet  being  cut  in  the  Cuyahoga  shale  of  the 
upper  Waverly.  Prof.  White,  in  his  report  of  Mercer  county,  Q.  Q.  Q., 
page  108,  publishes  the  journal  of  the  coal-driller,  and  intimates  that, 
because  the  hole  did  not  go  down  to  the  level  of  the  Sharon  coal,  the 
question  of  the  existence  of  this  coal  was  not  definitely  determined. 
The  learned  Professor  does  not  seem  to  be  aware  of  the  unconformable 
character  of  the  strata.  Practical  men  have  long  found  out,  by  dear 
experience,  the  utter  hopelessness  of  finding  coal  in  the  Cuyahoga 
shale,  whether  above  or  on  the  level  of  the  Sharon  coal.  Occasionally 
there  is  some  farmer,  who,  believing  that  he  has  coal,  will  be  satisfied 
with  no  test,  unless  the  holes  are  bored  down  to  the  coal  level,  no  matter 
what  material  is  met.  As  the  money  is  his  own,  no  one  has,  perha])S,  a 
right  to  complain  of  the  manner  in  which  he  spends  it;  but  it  is, 
indeed,  melancholy  to  see  men  of  science  encouraging  such  folly. 

THE    MINES. 

The  coal  beds  of  the  State  series  were  named  by  Dr.  J.  S.  Newberry, 
Chief  of  the  late  geological  survey,  from  No  1  up  to  No.  13.  During  the 
progress  of  the  survey  new  beds  were  discovered,  which  were  named  No. 
3a,  No.  66,  etc.,  as  they  were  found  imbedded  between  seams  already 
enumerated.  These  names,  however,  though  suited  for  the  purposes  of 
the  geological  student,  were  not  well  adapted  to  the  necessities  of  the 
coal  trade,  and  were  never  generally  adopted  by  the  coal  producers.  The 
names,  by  which  the  cK>als  in  course  of  development  are  known  at  the 
mines  and  in  the  markets,  are  usually  called  after  the  village,  or  valley, 
or  creek,  or  district  near  ;svhere  the  mines  are  Wated,  as,  for  example,  the 
** Mahoning  Valley  coal,"  the  "  Massillon  coal,"  the  "Sunday  Creek 
coal,"  the  "Jackson  coal." 
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The  number  of  coal  mines  in  the  State  which  come  under  the  pro- 
visions of  the  mining  law  amount  to  nearly  300,  and  are  of  three  kinds 
— drifts,  shafts  and  slopes.  The  system  of  working  everywhere  in  use 
is  known  as  pillar  and  room  practice.  An  effort  was  made  some  years 
ago  to  introduce  the  long-wall  practice  in  two  or  three  mines  along  the 
line  of  the  Niles  and  New  Lisbon  Railroad,  but  it  was  soon  abandoned. 
The  workings  of  a  thin  seam  of  coal  on  the  property  of  the  Glasgow- 
Port  Washington  Iron  and  Coal  Company,  in  Tuscarawas  county,  was 
laid  out  on  the  long-wall  })lan  a  year  ago,  but  when  the  furnaces  of  this 
county  went  out  of  blast  in  the  spring  of  this  year,  the  mine  shut  down. 

There  are  many  modified  plans  or  systems  in  use  in  working  by 
pillar  and  room  in  the  coal  mines  of  the  State,  according  to  the  varying 
conditions  of  the  different  coal  districts  in  which  the  mines  are  opened. 
The  general  practice  in  drift-mining,  esi)ecially  where  the  cover  of  the 
coal  docs  not  exceed  100  to  150  feet,  is,  to  work  with  as  wide  rooms  as 
the  roof  will  i)ermit,  and  leave  small  pillars  or  ribs  of  just  sufficient 
strength  to  maintain  the  superincumbent  strata  in  place,  and  prevent  a 
crush  from  overrunning  and  destroying  the  mine  workings.  By  this 
practice  about  66  per  cent,  of  the  coal  is  won  in  the  first  stage  of  working. 
In  drawing  the  pillars  or  ribs  after  the  mining  territory  has  been  pushed 
to  the  line  or  boundary,  only  a  small  proportion  of  the  coal  is  recovered, 
as  the  pillars,  barely  able  to  sustain  the  overlying  strata  in  working 
forward,  are  overrun  by  the  crushes,  which  always  accompany  pillar- 
drawing.  Thick  coals  require  stronger  pillars  for  the  supjK)rtof  a  mine 
than  thin  seams,  when  all  other  conditions  are  equal. 

The  general  practice  is  to  leave  the  pillars  too  weak,  rather  than  too 
strong,  in  drift-mining  districts,  because  heavy  pillars  add  to  the  cost  of 
mining  the  coal  in  working  forward.  Leaving  pillars  of  ample  strength, 
however,  always  pays  in  the  end,  since  more  pillar  coal  is  got  in  working 
backward,  and  the  danger  of  a  crush,  which  too  often  overruns  a  mine 
where  the  supports  are  weak,  is  prevented.  Coal  lands,  however,  are 
abundant  and  chcaj?,  and  the  cost  of  making  a  new  opening  for  a  drift- 
mine  amounts  to  little;  hence,  the  desire  to  work  out  as  much  coal  as 
})OSsible  by  the  chea])est  method,  rather  than  follow  approvcni  plans, 
looking  to  the  ultimate  recovery  of  all  the  coal  in  the  hill. 

The  manner  of  mining  in  the  shaft  mines  is  similar  to  that  prac- 
ticed in  the  drift-openings,  except  that  the  pillars  are  generally  left 
stronger  for  the  su})j)orters  of  the  heavier  overlying  strata.  As  in  the 
level  free  mines,  the  pillars  are  too  frequently  left  weaker  than  good 
practice  would  warrant,  and  the  result  is  seen  in  the  crushes  which 
occur  time  after  time  in  the  various  districts.     Graduallv,  but  surelv, 
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however,  improved  methods  of  laying  out  the  underground  working  of 
mines  are  being  adopted  in  every  district  of  the  State. 

Long-wall  mining  is  much  pra(^ticed  in  Great  Britain  and  on  the 
continent  of  Europe.  In  Scotland,  more  than  half  the  mines  of  that 
country  arc  operated  on  the  long-wall  system  ;  and  in  the  South  Wales 
coal  fit?ld  this  method  is  in  very  general  practice.  Its  advantages  con- 
sist in  the  extension  of  all  the  coal  of  a  mine,  and  in  the  increased  facili- 
ties for  good  ventilation.  It  may  be  safely  said  that  with  our  present 
wasteful  modes  of  mining  by  pillar  and  room,  fully  40  per  cent,  of  the 
coal  is  left  in  the  mines,  after  they  have  been  worked  over,  in  crushed 
and  abandoned  pillars.  It  would  be  to  little  purpose  to  \)oh\t  out,  in  the 
infant  development  of  our  vast  mineral  resources,  the  loss  which  this 
waste  of  material  will  entail  upon  }X)sterity ;  still,  as  there  is  no  excuse 
for  our  wasteful  mochrs  of  working,  I  consider  it  a  duty  to  advocate  the 
adoption  of  every  known  and  approved  plan  in  the  working  and  mining 
of  roal.  A  number  of  our  coal  seams  an?  well  adapted  to  long-wall 
working,  and  a  fair  trial  of  the  system  will  develop  its  advantages.  Beds 
ranging  in  thickness  from  3  to  4  feet  are  best  suited  to  long-wall  mining. 

The  State  Line  Coal  Co.,  at  their  mine  in  East  Palestine,  in  Colum- 
biana county,  employs  a  larger  number  of  underground  workmen  than 
are  employed  in  any  other  mine  in  Ohio,  more  than  300  men  and  b(»y8 
being  employed  in  digging  and  loading  coal.  This  mine  is  situate  im- 
mediatelv  on  the  line  which  divides  the  States  of  Ohio  and  Pennsvlvania, 
and  the  main  gallery  of  the  mine,  which  runs  southward,  runs  parrellel 
with  the  State  line. 

As  the  butt-entries,  opened  from  off  the  main  entry,  extend  to  the 
east  and  west  on  l)oth  sides  of  the  main  entry,  part  of  the  workings  are 
in  Pennsylvania  and  part  in  Ohio.  This  mine,  therefore,  comes  under  the 
inspection  laws  of  two  States,  and  of  a  Min(»  Inspector  from  each  of  these 
States.  I  inspected  the  Ohio  part  of  the  mine  in  April  last,  and  the  air 
in  a  large  part  of  the  workings  was  not  good.  The  butt-entries  are  all 
single,  and  though  doors  are  erected  on  the  meuths  of  the  rooms  as  soon 
as  they  are  turned,  the  working  places  at  the  heads  of  the  different  butt- 
entries  were  thick  with  i>owder-smoke.  As  the  butt-entries  are  only  100 
yards  apart,  and  the  rooms  driven  on  but  one  side  of  these  entries,  there 
would  l)e  a  saving  to  the  company  by  driving  double  entries,  200  yards 
apart,  and  oj)ening  rooms  off  l)oth  sides,  since  it  would  cost  less  to  drive 
airways  through  the  pillar  dividing  the  double  entries  than  suffices  for 
the  erection  and  maintenance  of  trajxioors  at  the  mouths  of  the  rooms. 
By  this  method  th<*  advantages  in  favor  of  superior  ventilation  would 
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also  be  greatlj^  increased.  The  manager  of  the  works,  who  is  one  of  the 
most  intelligent  and  ingenious  mining  engineers  in  Ohio,  should  j>onder 
over  this  faet. 

The  machinery  in  use  for  hauling  the  coal  underground,  and  for 
cleaning  the  screenings  of  impurities,  displays  unusual  skill  and  judg- 
ment on  the  part  of  the  mine  management.  A  stationary 'engine  is 
erected  outside,  which  operates  an  endless  wire-rope,  extending  for  seven- 
eighths  of  a  mile  along  the  main  gallery  of  the  mine.  The  empty  train 
of  cars  is  driven  along  this  gallery  to  the  double  parting,  where  the 
trains  are  made  up.  A  telephone  extending  underground  to  this  parting, 
the  first  telephone  used  in  a  coal  mine  in  the  world,  facilitates  communi- 
cation with  the  hauling  enginer*r  and  thehitcher,  and  is  a  vast  improve- 
ment over  the  old  method  of  signalling.  The  loaded  train  of  mine  ears, 
fifty  to  sixty  in  number,  is  made  up  at  the  double  parting,  and  as  the 
empty  train  is  delivered  on  this  parting,  the  loaded  train  is  started  out- 
side, and  in  a  few  minutes  is  delivered  at  the  chutes.  The  washing 
machinery  for  separating  the  slate  and  other  imjmrities  from  the  nut 
and  slack  coal,  redeems  fully  14  per  cent,  of  the  coal  output,  which 
formerly  was  unfitted  for  any  purpose.  This  coal  is  purified  by  a  stream 
of  water  iK)ured  upon  it,  which  carries  it  through  a  long  narrow  trough 
provided  for  the  purpose.  The  slate  and  other  impurities  in  the  coal, 
being  the  heavier  bodies,  fall  by  the  way,  and  lodge  in  the  bottom  of  the 
trough. 

The  mine  of  tlie  Church  Hill  Coal  Co.,  situate  in  Trumbull  countv, 

employs,  next  to    he  State  Line  Mine,  a  larger  number  of  workmen  than 

anv  other  mine  in  the  State.     The  whole  force  emijloved  amounts  to  342 
,  It,. 

men  and  boys,  of  whom  23  work  on  top  and  319  under  ground.  The 
underground  workmen  are  divided  up  as  follows  :  285  diggers,  17  drivers, 
10  roadmen,  2  trappers,  2  pumpers,  1  furnaceman,  1  hitcher  and  1  boss. 
The  top  hands  are  distributed  in  the  following  manner:  'I  topmen,  3 
trimmers,  3  blacksmiths,  2  engineers,  2  firemen,  2  water  engineers,  2 
dumpers,  1  locomotive  engineer,  1  hostler,  1  spragger,  1  snatch  boy,  and 
1  weighmaster.  Eight  different  European  nationalities  are  represented 
underground,  exclusive  of  native-born  Americans,  as  follows  :  Welsh, 
French,  Scotch,  Italians,  Germans,  English,  Irish  and  Greeks.  There 
are  more  Welshmen  than  of  any  other  nativity;  the  others  are  repre- 
sented as  to  num])ers  in  the  order  named  above.  TheChur.ch  Hill  mine 
has  been  running  for  thirteen  years,  and  is  one  of  the  most  profitable  to 
the  owners  of  any  in  this  State.  The  underground  workings  extend 
more  tlian  a  mile  from  the  ])ottom  of  the  slo[>e.     The  coal,  varying  from 
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2i  to  4^  feet  in  thic^kness,  is  of  admirable  (juality,  and  though  disi>osed 
in  basins  of  irregular  shape,  it  rises  over  one  hill  and  dips  into  an  ad- 
joining swamp,  forming  a  series  of  basins  or  troughs  without  break  in 

their  continuity. 


WAGES  DISPUTES,   AND   THEIR  AMICABLE 

ADJUSTMENT. 


A  number  of  efforts  have  been  made  during  the  past  year,  between 
miners  and  employers,  for  the  purpose  of  settling  the  vexed  questions  of 
wages  without  resorting  to  the  barbarous  methods  of  strike ;  some  of 
these  efforts  have  been  successful,  while  others  have  resulted  in  disastrous 
failure. 

ARBITRATION    AT    MINERAL    RIDGE. 

During  the  fall  of  1879,  when  the  iron  trade  w^s  booming,  and  coal 
was  advancing  in  price,  the  miners  of  Mineral  Ridge  thought  they  were 
entitled  to  more  price  than  they  were  receiving,  and  made  a  demand  on 
the  operators  for  an  advance.  The  mine  owners  replied  that  they  could 
not  accede  to  the  demand,  that  while  iron  h^  advanced,  their  coal 
market  had  not.  Mr.  David  H.  Davies,  one  of  the  most  intelligent  and 
conservative  miners  of  Mineral  Ridge,  then  suggested  that  a  committee 
of  miners  be  appointed  to  meet  the  operators  for  the  purpose  of  discus- 
sing the  question.  If  the  miner's  committee  could  prove  to  the  operators 
that  an  advance  in  the  price  of  mining  was  due,  the  operators  would, 
they  said,  agree  to  such  advance ;  if,  on  the  other  hand,  the  operators 
could  convince  the  miners  that  no  advance  was  due,  then  the  miners 
were  to  continue  working  until  such  time  as  the  condition  of  the 
market  would  justify  an  advance,  when  the  operators  would  concede  to 
it.  A  committee  of  miners  met  a  committee  of  operators  with  this 
understanding,  and  the  question  was  discussed  from  every  stand-point. 
The  result  of  this  meeting  was  the  establishment  of  the  following  basis 
of  prices : 

When  coal  sells  for  $2.10  per  ton  — 

4  foot  coal  to  be  paid  70  cents  per  ton. 
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• 

It  was  also  agreed  that  with  every  advance  of  the  price  of  coal  the 
miners  were  to  receive  one-third  of  the  same.  A  committee  of  miners 
and  a  committee  of  operators  were  permanently  established,  which  was 
to  meet  together  at  stated  periods  for  the  purpose  of  discussing  and 
adjusting  disputes  as  they  would  arrive,  the  miners  meantime  to  con- 
tinue working.  Many  strikes  were  thus  avoided,  and  a  better  feeling 
established  between  the  parties  in  interest.  On  the  2d  of  February, 
1880,  the  price  of  mining  was  changed  from  the  selling  price  of  coal  to 
the  puddlers'  scale,  as  per  agreement  by  the  parties  named : 

NiLES,  <>Hi<),  Frbrmry  2,  1880. 

It  is  hereby  agreed  by,  and  between  the  following  operators  of  Mineral  Ridge  on 
the  one  side,  and  the  miners  of  Mineral  Ridge  on  the  other,  that  said  mines  shall 
hereafter  be  operated  as  follows : 

The  price  for  digging  standard  coal  and  ore  shall  be  advanced  and  reduced  the 
same  per  cent,  as  the  scale  will  advance  or  reduce  the  puddlers,  and  no  strike  shall 
occur. 

This  arrangement  shall  be  in  force  for  the  year  1880,  but  may  be  canceled  by 
either  party  by  giving  sixty  days  notice. 

Cotnmiitee  for  Minem. 
Phillip  Gii argil, 
Kdmuxd  Davis, 
David  H.  Davis, 
John  S.  Evans, 
Thos.  S.  Birkbeck. 

Op'raUtrs: 
Harris  Mai;r£r  &  Co. 
Homer  Baldwin. 


Toward  the  close  of  the  year  some  dissatisfaction  arose  among  the 
miners  of  the  Ridge  in  regard  to  the  scale,  wiiich  resulted  in  a  strike  of 
short  duration.  At  a  joint  meeting  of  miners  and  operators,  liowever, 
the  former  friendly  relations  were  restored,  and  an  agreement  entered 
into  to  be  of  binding  force  for  the  year  1881,  of  which  the  following  is  a 
copy  : 

We,  the  undersigned  operators  and  committee  of  miners,  of  Mineral  Ridge, 
Ohio,  mutually  agree  to  pay  and  accept  seventy  cents  (70c.)  per  ton  for  mining  stand- 
ard coal,  based  upon  the  present  price  paid  for  puddling  in  the  Malioning  Valley, 
\iz. :  §6.50  per  ton,  and  in  case  of  an  advance  or  decline  in  the  price  paid  for  pud- 
dling, we  mutually  agree  to  pay  and  accept  a  proportionate  advance  or  decline  in  the 
price  paid  for  mining,  it  being  understood  that  the  rate  of  14  cents  shall  be  the  rate 
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of  advance  in  mining  for  every  dollar^s  a<ivance  in  puddling,  this  contract  to  remain 

in  force  six  months  from  January  1,  1881. 

Edward  Nicholas, 
John  Joseph, 
Edward  G.  Edwards, 
Philip  Ghargil, 
Edward  Davis,  ' 

Committee  on  behalf  of  the  Minen. 

W.  T.  Williams, 
OsBORN  Coal  Co., 
Tod,  Wells  &  Co., 
Committee  on  behalf  of  the  Operatont. 

CO-OPERATION    IN   THE    SUNDAY   CREEK   VALLEY. 

The  Ohio  Central  Coal  Company,  which  opened  up  a  number  of 
new  and  extensive  mines  in  the  upper  Sunday  Creek  Valley  in  Perry 
county  during  the  past  summer,  conceived  the  idea  of  working  the 
mines  on  a  co-operative  plan.  The  miners  were  to  receive  one-half  the 
selling  price  of  coal  (including  that  of  nut  and  pea  coal)  at  the  mines, 
and  a  contract  was  drawn  up  and  submitted  to  the  miners  employed  by 
this  company.  A  number  of  miners  signed  this  contract;  others,  who 
refused,  were  paid  oft',  and  colored  miners  from  Virginia  brought  to  fill 
their  places.  The  contract  was  in  force  only  a  few  weeks,  when  it  was 
abandoned  by  tlie  company.  This  plan  of  mining  created  dissatisfaction 
among  the  miners  of  Straitsville,  Shawnee  and  Nelsonville  districts, 
who  insisted,  that  under  its  provision,  the  Ohio  Coal  Co.  would  enter 
and  hold  the  coal  market  by  cutting  prices,  and  thus  lead  to  a  reduction 
of  the  price  of  digging  all  over  the  valley.  A  number  of  mass  meetings 
were  held  by  the  miners  of  the  whole  valley,  at  Corning,  where  the  mines 
of  the  Ohio  Coal  Co.  are  located,  one  of  which  was  of  so  threatening  a 
character  that  the  sheriff*  of  the  county  called  upon  the  governor  for 
military  assistance,  and  several  companies  of  state  militia  Avere  sent  to 
the  mines. 

The  object  of  these  mass  meetings  of  miners  was,  for  the  purpose  of 
inducing  the  colored  men  to  abandon  the  co-operative  method  of  digging. 
Failing  in  this,  the  old  miners  became  greatly  incensed  against  their 
sable  fellow-workingmen,  and  determined  to  get  rid  of  the  colored 
element  bv  intimidation  and  threats  of  violence.'  The  action  of  the 
miners  of  the  Hocking  Valley  in  proposing,  and  attempting  to  carry 
out  so  bold  and  lawless  a  scheme,  can  admit  of  no  possible  justification 
or  excuse,  and  the  best  men  among  the  miners  now  view  this  matter  in 


INSPECTOR  OF   MINES.  29 

this  light.  No  condition  of  affairs  can  arise  either  in  coal  mining  or 
any  other  department  of  industry,  which  will  justify  lawless  measures 
on  the  part  of  workingnien  seeking  the  redress  of  grievances. 

This  is  a  free  country,  but  liberty  is  not  license,  and  the  right  of 
laborers,  whether  white  or  black,  to  work  upon  any  terms  that  may  be 
agreed  upon  between  themselves  and  their  employers,  is  as  sure  and 
sacred  a  right  as  that  of  workingmen  to  organize  trade  unions.  The 
power  which  intelligent  combination  gives  workingnien,  under  skillful 
leadership,  affords  ample  protection  against  the  power  of  capital  without 
resort  to  lawlessness.  The  workingman  who,  in  this  free  ccmntry,  would 
advise  a  resort  to  lawless  measures,  or  the  labor  organization  Avhich, 
directly  or  indirectly,  gives  countenance  to  force,  are  enemies,  not  friends, 
of  workingmen. 

The  Ohio  Central  Coal  Co.,  of  Corning,  made  the  following  contract 
with  each  miner  employed,  which  was  the  cause  of  all  the  trouble: 

It  is  hereby  agreed  by  and  between and  the  Ohio  Central  Coal  Co. 

an  follows : 

The  said hereby  agrees  to  mine  coal  for  the  said  company  from  the  date 

of  this  contract  until  August  1, 188-,  on  the  terms  and  conditions  hereinafter  named. 

And  the  Ohio  Central  Coal  Company  agrees  to  employ  the  said during 

said  period,  if  the  conduct  and  services  of  said  miner  are  in  all  respects  satisfactory, 
and  will  pay  for  such  services  according  to  the  terms  and  conditions  aforesaid.  Said 
employment  during  said  period  to  be  governed  and  regulated  by  the  demand  for  coal 
and  the  capacity  of  the  mine.  And  this  contract  shall  cease  and  determine  whenever 
coal  on  the  car,  at  the  mine,  sells  higher  than  two  dollars  or  lower  than  eighty 
cents  per  ton. 

/.  The  miner  shall  dig  and  deliver  coal  on  the  car  at  the  ftice  of  room,  under 
the  direction  of  the  mining  boss,  and  shall  be  paid  for  all  salable  coal  dug  and  deliv- 
ered as  above,  during  the  month,  one-half  the  average  selling  price  on  cars  at  the 
mine,  during  such  month.  The  distribution  of  nut  and  other  coal  shall  be  in  propor- 
tion to  the  lump  coal  dug  by  each  miner.  Odd  pounds  less  than  one  hundred  shall 
be  counted  against  waste  and  water. 

Settlements  with  miners  who  quit  work  or  are  discharged  will  be  at  prices  paid 
for  mining  during  the  preceding  month,  and  if  the  miner  occupies  any  of  the  leased 
property  of  the  company,  he  will  give  immediate  possession  thereof,  and  the  balance 
will  be  paid  him  only  after  the  surrender  of  the  possession  of  such  property. 

II,  Paijtueni. — Miners  will  be  paid  on  the  third  Wednesday  of  each  month,  for 
all  services  performed  during  the  next  preceding  month. 

///.  Check-  Weighmatten  and  AccouiUants, — Miners  may,  at  their  own  expense,  em- 
ploy and  )>ut  on  check- weighmau  and  accountant,  to  ascertain  that  weights  and  ac- 
counts are  correctly  kept,  who  shall  have  all  reasonable  facilities  for  the  discharge  of 

their  duties. 

In  witness  whereof  said  parties  have  hereto  subscribed  their  names  this  

day  of ,  I88-.  -^ 

The  Ohio  Central  Coal  Co. 
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AGREEMENT  ON  A  BASIS  AND  SLIDING   SCALE  FOR  THE  ADJUSTMENT  OF  WAGES  IN  TRUMBULL 

COUNTY  ON  THE  SELLING  PRICE  OF  COAL. 

This  arrangement  and  agreement,  mutually  entered  into  as  of  the  10th  day  of 
May,  1880,  by  and  between  the  Church  Hill  Coal  Co.,  of  Church  Hill,  Trumbull  Co., 
Ohio,  on  the  one  side,  and  the  several  miners  and  employes  of  said  company  by  their 
following-named  committee,  viz.  John  P.  Williams,  Thomas  Phillips,  Daniel  Ed- 
wards,  Wm.  R.  Thomas  and  John  Kennedy,  duly  appointed  to  act  for  them  as  per 
resolution  hereto  attached  on  the  other  side. 

IVUnesscih,  Whereas,  .-^aid  Church  Hill  Coal  Co.  are  operating  their  mines  at  Church 
Hill,  Ohio,  (known  as  the  Church  Hill  mines,)  and  it  is  mutually  desired  that  an  ar- 
rangement as  to  wages  and  compensation  for  mining  and  labor  be  made  sjitisfactory 
and  to  continue  in  full  force  from  said  date  of  May  10th,  1880,  to  April  1st,  1881,  so  as 
to  avoid  disputes,  trouble,  stoppages  and  injuries  to  either  parties.  Therefore,  it  is  mu- 
tually agreed  and  understood  as  follows:  At  the  end  of  each  month,  all  coal  mined 
and  sold  by  the  company  from  their  said  mines  is  to  be  computed  and  averaged  per 
ton  on  the  price  at  which  all  is  sold;  and  when  said  average  price  per  ton  of  sales  is 
found,  (me  fourth  part  of  this  average  shall  be  the  basis  price  for  mining  said  coal  to 
the  ton)iage  miner;  and  for  any  coal  as  to  thickness  and  condition  not  coming  under 
the  head  of  basis  price,  then  the  price  for  the  mining  of  such  coal  shall  be  arranged 
by  and  between  the  company's  bank  boss  and  the  miner  or  miners  working  such 
coal ;  that  is,  any  advance  paid  over  and  above  the  basis  price  shall  be  agreed  upon 
by  and  between  the  bank  boss  and  the  miner  or  miners,  as  has  been  done  heretofore. 
The  basis  i)rice  i)aid  per  ton  for  mining  is  also  to  regulate  price  of  yardage. 

The  price  paid  full  day  laborers,  such  as  roadmen  and  drivers,  shall  be  governed 
by  the  advance  or  reduction  from  the  basis  price  paid  for  mining,  as  heretofore,  and 
for  any  other  day  labor  the  i)rice  for  such  work  shall  be  arranged,  as  heretofore, 
by  the  superintendent,  or,  in  his  absence,  the  bank  boss  shall  act  for  him,  and  arrange 
such  wages,  as  heretofore. 

It  is  mutually  understood  that  during  the  time  this  contract  sj)ecifies,  the  miners 
and  the  employes  are  not  to  stop  work  and  come  out  in  a  body,  but  shall  comply 
strictly  and  honestly  with  the  provisions  and  agreements  of  this  article,  reserving  for 
themselves  severally,  the  right  to  quit  work  and  go  elsewhere  for  employment  at  any 
tinje  they  may  see  j)roper  to  do  so,  but  nothing  in  the  above  is  to  be  so  construed  as 
to  prevent  the  said  (-ompany  irom  discharging  any  n)ineror  emi)loye  at  anytime. 

It  is  further  understood  that  any  miner  or  miners,  employe  or  emi)loyes,  violat- 
ing this  contract  in  any  way  shall  l)e  discharged  from  said  mines. 

It  is  understood  when  the  average  sales  per  ton  goes  below  the  sum  of  two  dol- 
lars, then  this  contract  is  not  to  be  l>inding  on  either  of  the  i)arties  herein  named. 

Signed  on  ))ehalf  <if  the  Church  Hill  Coal  Co.  employes  by  their  committee: 

John  P.  Williams.  Pre.<t. 
Thomas  Phillips,  JSccu. 
William  R.  Thomas, 
Danikl  J.  Edwards, 
Joiix  W.  Kennedy, 
Cir-RCH  Hill  Coal  Co. 
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Chubch  Hill,  Ohio,  May  19, 1880. 

We,  the  employes  of  Church  Hill  Coal  Co.,  met  on  the  above  date,  and  adopted 
the  following  resolution:  Resolved,  that  we  authorize  our  committee  to  sign  the 
above  agreement  on  our  behalf. 

(Signed)  Church  Hill  Miners. 

WORKING  UNDER  AN  ANNUAL  CONTRACT. 

A  strike  of  a  novel  character  took  place  at  the  mines  of  the  Wheel- 
ing Creek  Coal  Co.  in  the  early  part  of  November.  The  company  em- 
ployed a  new  pit  boss ;  as  the  old  boss  was  a  favorite  with  the  diggers, 
they  struck  and  demanded  his  reinstatement  in  office.  The  coal  company, 
amazed  and  indignant  at  such  a  high-handed  proceeding,  shut  down 
the  mines  and  notified  the  miners  that  work  would  not  be  resumed 
again  for  six  months.  After  a  month's  idleness,  during  which  the  em- 
ployes in  and  around  the  mines  lost  85,0(XJ  in  wages,  and  the  company 
lost  their  contracts  in  the  coal  markets,  the  miners  discovered  that  thev 
had  made  a  mistake,  and  withdrew  their  claim  to  dictate  who  should 
boss  the  mine.  Before  resuming  work,  however,  the  manager  submitted 
a  contract  for  the  signature  of  the  miners,  of  which  the  following  is  a 
copy : 

Office  of  Wheeling  Creek  Coal  Co., 

Bridgeport,  O.,  November  29,  1880. 

We,  the  undersigned  miners,  drivers  and  laborers,  agree  to  go  to  work  for  the 
Wheeling  Creek  Coal  Co.,  and  hereby  pledge  our  sacred  uvrd  of  Jiwioi-  that  we  will 
do  all  in  our  power  to  subserve  the  best  interests  of  the  company,  as  well  as  our- 
selves— that  we  will  not  engage  in  any  strike,  or  do  any  act  that  will  cause  a  sus- 
pension of  the  works,  without  giving  (through  our  committee)  ten  days*  wrkteu  no- 
tice to  the  manager  of  said  works.  That  we  will  appoint  a  committee,  consisting  of 
three  reasonable  miners  working  in  said  mine,  that  shall  be  satisfactory  to  the  com- 
pany, who  shall  have  full  power  to  settle  all  diH])ute6  of  any  kind  between  ourselves 
and  said  company ;  that  we  will  attend  no  meetings  in  relation  to  the  business  of 
mining,  unless  called  by  said  committee  or  the  officer  of  the  company.  We  further  agree 
that  no  meeting  shall  be  called  during  working  hours  while  the  mine  is  running. 

The  above  contract  was  signed  by  the  miners,  and  work  resumed  on 
the  first  of  December.  I  trust  that  all  future  troubles  mav  be  settled  be- 
tween  the  miners'  committee  and  the  Manager,  without  a  strike 

THE  SLIDING  SCALE  ON    THE   SELLfNG    PRfCK   OF    PIG-IRON. 

The  Cherry  Valley  Iron  Works,  situated  at  Leetonia,  in  Columbiana 
county,  have  a  contract  with  their  diggers  on  abasis  and  sliding  scale. 
The  coal  is  of  a  caking  character,  and  is  converted  into  coke,  and  used  in 
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the  blast  furnaces  of  the  company.  TIfe  seam  of  coal  is  30  inches  thick ; 
the  coal  is  loaded  and  sent  out  as  it  comes  from  the  minors'  pick,  no 
screens  being  used  at  the  mines.  The  following  is  the  basis  and  sliding 
scale : 

When  pig-iron  sells  for  $16  per  ton,  the  miners  receive  48  cents  per 
ton  for  digging;  for  every  advance  of  83  in  the  selling  price  of  iron,  tlie 
miners  are  advanced  5  cents  per  ton  until  iron  rises  to  $50.  The  scale 
is  so  arranged  that,  until  iron  advances  above  $1.50  a  ton  the  miners 
receive  no  advance,  but  when  iron  rises  in  price  to  $1.51,  the  6  cents  per 
ton  is  given  the  miners.  This  contract  was  entered  into  between  the 
parties  in  iterest  on  the  1st  of  March,  1880,  and  is  binding  for  one  year. 
It  has  been  faithfully  adhered  to  by  both  parties,  and  seems  to  give  very 
general  satisfaction. 

THK   SLIDING   SCALK   ON    THE   SELLING    PRICE   OF    NAILS. 

The  following  agreement,  though  referring  to  but  one  company,  was 
made  by  several  others  in  Lawrence  county,  and  is  still  in  force: 

Ironton,  0.,  May  29,  1880. 
To  John  GroiU  and  Ednxird  Eduxirdxj  Comm'dte.e  of  Belfont  Coal  Minenc 

Gentlemen  :  We  will  pay  for  mining  coal  at  our  mine^?  a8  follows : 
When  our  card  price  for  nails  is  $3.25,  we  will  pay  sixty-five  cents  for  mining  a 
ton  of  2,000  pounds  of  screened  and  weighed  coal,  as  it  is  now  screened  and  weighed  at 
our  mines ,  and  for  every  decrease  of  twenty -five  cents  in  our  card  price  for  nails  be- 
low $3.25,  the  price  for  mining  coal  shall  be  decreased  two  and  one-half  cents  per  ton 
of  2,000  pounds;  and  for  every  increase  of  twenty-live  cents  in  our  card  price  for  nails 
above  S3.25,  the  price  for  mining  coal  shall  be  increased  two  and  ont»-half  centa  i>er 
ton  of  2,000  pounds. 

This  scale  of  prices  to  remain  in  force  for  one  year  from  June  1, 1880,  and  then 
can  be  terminated  by  either  party  to  this  agreement  giving  sixty  days'  written  notice. 

Bei-font  Iron  Works  Co. 
We  accept  the  above  proposition. 

John  (irant, 
Kd.  Edwards, 
Connnittee  of  Btlfoni  OmI  yfhwrn. 


VENTILATION. 


Systematic  perfection  in  ventilation  has  not  been  provided  in  all, 
or  even  in  a  majority  of  the  mines  of  the  State,  although  I  bear  willing 
testimony  to  a  marked  improvement  in  the  all-important  matter  since 
the  mining  law  went  into  operation  six  years  ago.  It  costs  skill,  judg- 
ment and  money  to  ventilate  a  mine  properly,  and  these  essentials  are 
too  frequently  wanting. 

The  mines  at  Steubenville,  which  are  the  deepest  shaft  openings  in 
the  State,  are  not  surpassed  in  purity  of  ventilating  by  any  mines  in 
the  United  States  or  elsewhere;  while  in  some  of  the  drift  mining 
districts  the  workings  are  laid  out  without  art,  without  science,  and 
with  mere  brute  instinct.  In  the  Steubenville  districts  the  mine  super- 
intendents are  men  of  unusual  mining  intelligence,  and  have  seen  good 
practice  from  early  boyhood,  while  in  other  districts  of  the  State  men 
are  often  placed  in  charge  of  mines  who  cannot  tell  why  air,  when 
heated,  flies  upward,  and  who  have  never  seen  a  ventilating  furnace  in 
their  lives.  Such  men  ought  not,  under  any  circumstances,  to  be  allowed 
to  have  control  of  the  ventilating  arrangements  of  mines.  Provision 
should  be  made  by  law  requiring  all  mine  bosses  to  pass  a  satisfactory 
examination  and  receive  a  certificate  of  competency  before  assuming 
charge  of  mines.  Under  the  method  of  employing  bosses  it  would  require 
a  Mine  Inspector  to  be  present  at  a  number  of  mines  every  day,  and  be 
forever  complaining  to  the  courts  against  such  mines.  In  former 
reports  I  invariably  called  attention  to  the  condition  of  such  mines,  and 
have  entered  suit  against  a  number  of  them,  from  time  to  time,  during 
my  former  term  as  Mine  Inspector.  Improvement  has  been  made  for 
the  time  being,  but  soon  the  mines  were  allowed  to  fall  back  to  the  old 
rude,  bad  practice. 

Quite  a  number  of  mines  in  the  State,  a  majority  of  which  are 
located  in  the  Hocking  Valley  region,  continue  to  be  operated  without 
any  ventilating  power,  such  as  a  furnace  or  fan,  but  rely  on  the  natural 
forces  for  the  supplj^  of  air.  Natural  ventilation,  as  is  well  understood 
by  intelligent,  practical  men,  is  of  no  avail  during  those  seasons  of  the 
year  when  the  mine  atmosphere  and  the  air  outside  approach  each  other 
in  density.     No  matter  what  may  be  the  number  of  openings,  the  law 

3  I.M. 
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cannot  be  complied  with  under  such  circumstances.     In  the  interior  of 
such  mines  the  powder-smoke,  from  blasting  the  coal,  hangs  in  blinding 
and  suffocating  clouds  all  day.     The  only  motion  given  to  the  air  is  that 
given  by  the  motion  of  the  cars,  and  when  you  ask  the  miners  how  they 
get  air,  they  reply,  "we  get  none  except  what  the  mules  make."     The 
arrangements  for  ventilation  in  all  the  galleries  of  the  mine,  arc  as 
faulty  as  the  ventilating  powers  in  use.     The  entries  are  usually  single, 
and  require  to  be  driven  several   hundred  feet  in  advance  of  the  fable 
stream  of  air,  and  a  cross-heading  or  aircourse  to  bo  cut  from  one  butt- 
entry  to  another  in  forming  the  aircourse  of  tlic  mine.    There  is  the  plea 
of  economy  in  ventilating  by  the  natural  forces,  as  by  this  means  the 
cost  of  erecting  and  maintaining  a  furnace  is  saved,  but  the  practice  of 
driving  aircour>es,  from  one  butt-ontry  to  another,  has  not  this  merit  to 
commend  it,  since  it  cost  as  much  money  to  cut  these  aircourses  as  would 
suffice  for  the  formation  of  double  entries.     This  practice  was  adopted 
in  the  early  days  of  mining  in  the  valley,  when  the  art  of  mine  vetila- 
tion  was  not  understood,  and  is  persisted  in  because  the  parties  in  charge 
of  the  mine  at  present  found  it  prevailing  in  the  days  of  their  bo3'hood. 
In  former  reports  I  have  pointed  out  the  faulty  practice  of  this  system 
of  working  mines,  and   have   illustrated    with  wood-cuts   the  superior 
benefits  to  be  had  from  the  double  entry  system,  but  some  people  seem 
never  to  learn  anything,  and  never  to  forget  anything. 

In  the  fall  of  1877,  during  my  former  term  of  office,  Avhile  bad  air 

was  ])rc vailing  in  these  mines  to  a  very  injurious  extent,  I  entered  suit 

against  a  number  of  the  worst  cases.     I  had  no  desire  to  oppress  or  ]>ear 

hardly  upon  the  owners  of  such  mines,  and  gave  ample  time  to  all  the 

com])anies  to  make  or  cause  to  1)3  made,  all  the  necessary  improvements 

r-?(|uired  by  the  statute.     Before  the  cases  came  up  for  trial  in  the  court, 

however,  my  term  of  office  expired,  and  the  suits  were  discontinued  by 

my  successor  in  office.     Some  of  the  niijies  against  which  complaint  was 

then  made,  have  been  improved  in  their  ventilating  arrangements,  while 

Qthers  of  them,  as   also  a  number  of  adjacent  mines  not  complained 

against  at  the  time,  though  it  was  my  purpose  to  complain  against  them, 

qontinue  to  be  operated  without  any  artificial  means  of  ventilation,  and 

the  entries  continue  to  be  pushed  hundreds  of  feet  in  the  fast  bej'ond  the 

reach  of  a  mouthful  of  fresh  air.     Unless  such  and  all  other  mines,   in 

which  defective  ventilation  exists,  are  improved  during  the  next  year, 

complaint  will  be  made  against  their  owners  in  the  courts.     While,  as 

Insp(»ctor  of  Mines.  I  do  not  regard  it  as.  necessary  to  notify  such  offenders 

that  ttiey  are  violating  the  law,  since  they  themselves  know  full  well 

they  are  doing  so,  and  it  is  their  duty  or  that  of  their  agents,  or  respon- 
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Bible  superintendent:!,  to  know  and  obey  the  requirements  of  the  statute 
in  working  the  mines,  I  have  always  done  so.  Such  courtesy  on  my  part 
has  frequently  been  taken  advantage  of  as  license  for  continued  neglect, 
knowing  that  the  work  of  the  inspector  was  such  that  he  could  not  visit 
a  mine  more  than  once  in  a  year. 

No  district  in  the  State  has  shown  greater  improvement  in  ventila- 
tion, since  the  passage  of  the  mining  law,  than  that  of  the  Mahoning 
Valley.  Eight  or  ten  years  ago  the  mines  of  this  valley  were  among  the 
worst  ventilated  in  the  State  or  in  the  United  States.  The  furnaces  erected 
for  giving  motion  to  the  air  were  made  too  small,  and  were  badly  con- 
structed; the  airways  were  made  too  narrow,  and  the  amount  of  air  in 
circulation  in  the  great  majority  of  the  mines  was  totally  inadequate  for 
the  healthy  abode  of  the  miners.  Very  frequently  the  workers  under 
ground  were  obliged  to  quit  work  in  the  early  part  of  the  afternoon, 
either  because  their  lights  would  no  longer  burn,  or  because  they  could 
no  longer  stand  the  suffocating  atmosphere.  This  state  of  the  mine  atmos- 
phere is  yet  occasionally  met  with  in  some  of  the  mines  in  this  valley. 

Owing  to  the  peculiar  structure  of  the  basins  in  which  the  coal  is 
dejwsited,  it  is  found  impracticable  to  drive  double  entries,  but  with  a 
vigorous  circulating  current  of  air  traversing  the  mine,  and  the  timely 
erection  of  trap-doors  at  the  mouths  of  all  the  rooms  opened  on  the  return 
current,  the  atmosphere  can  be  made  sweet  and  bracing.  Several  of  the 
mines  have  adopted  fan  ventilation  with  the  most  gratifying  results. 
These  changes  have  produced  their  effects  in  the  happier  condition  of 
the  miners,  and  the  infrequency  of  strikes  and  other  labor  troubles.  Some 
of  the  mine  owners  are  disposed  to  attribute  this  healthy  change  in  the 
habits  of  their  workmen  to  other  causes,  but  this  is  the  true  cause.  Jules 
Verne's  fanciful  picture  of  Dr.  Ox,  who  by  a  peculiar  process  extracted 
from  the  atmosphere  its  due  proportion  of  oxygen,  and  by  this  means 
changed  the  inhabitants  of  a  peaceful  village  into  fretful  and  quarrel- 
some neighbors,  life-long  friends  into  bitter  enemies,  until  war  ensued, 
and  all  the  surrounding  villagers  were  regarded  as  enemies,  has  been  a 
thousand  times  illustrated  in  real  life  by  the  effects  of  the  bad  air  of 
mines  on  the  habits  of  miners. 

Some  of  the  mines  of  the  Coalton  district,  in  Jackson  county,  opened 
up  during  the  past  twelve  or  fourteen  months,  have  not  been  well  laid 
out,  and  had  not  been  in  operation  more  than  three  or  four  months  until 
the  miners  were  complaining  of  bad  air.  Patterson's  mines  are  the  best 
in  the  district,  air-shafts  having  been  sunk  and  proper  ventilating  fur- 
naces erected,simultaneous  with  the  opening  of  the  mines.  Capital,  skill 
and  judgment  were  all  employed  in  the  development  of  these  mines ;  but 
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all  these  essentials  werje  sadly  lacking  in  several  of  the  others.  Wilson's 
mine  and  Morgan's  mine,  in  this  district,  are  well  ventilated,  though 
neither  of  them  have  good  furnaces,  and  the  air  will  soon  become  bad, 
unless  proper  ventilating  power  is  applied  to  maintain  the  aireal  current. 

The  mine  of  the  Milton  Furnace  and  Coal  Company,  situate  at 
Wellston,  has  a  good  furnace  and  a  vigorous  current  of  air  in  circulation. 
Two  hundred  cubic  feet  of  air  per  man  per  minute  is  moved  by  the  fur- 
nace and  made  to  traverse  the  workings.  This  is  the  only  mine  in 
Jackson  county  in  which  the  entries  are  double.  Not  a  dollar  of  extra 
expense  is  added  in  working  the  mine  by  this  plan,  and  its  advantages 
are  so  apparent  that  the  owners  could  not  be  hired  to  go  back  to  the  old 
method  of  single-entry  working.  In  the  second  opening  to  this  mine 
there  is  also  a  good  and  substantial  stairway,  for  the  ingress  and  egress 
of  the  miners. 

Complaint  was  made  to  me  during  the  summer  of  the  condition  of 
the  Huron  mine,  situate  at  Jackson.  The  shaft  had  been  sunk  six  or 
seven  years  ago,  and  after  working  a  year  or  two,  suspended  operation. 
Mining  was  resumed  in  the  early  part  of  the  present  year,  and  a  good 
deal  of  time  and  money  was  spent  in  putting  the  workings  in  proper 
shape,  a  number  of  falls  having  occurred  in  the  roof  during  the  time  the 
pit  was  unused.  These  falls  liberate  a  gas  (carbonic  acid),  which,  mixing 
with  the  circulating  current,  pollutes  it  to  an  injurious  degree.  I  feel 
satisfied  the  owners  will  spare  neither  pains  nor  money  to  provide  good 

air. 

There  are  no  problems  in  regard  to  the  proper  ventilation  of  mines 
which  may  not  be  solved  by  any  clear-headed,  practical  miner,  no  matter 
how  limited  his  education  may  be,  if  he  will  only  faithfully  endeavor  to 
inform  himself.  In  the  great  majority  of  the  mines  of  the  State  there  is 
no  fire-damp,  that  terrible  scourge  of  English  coal  mines.  It  is  for  this 
reason,  however,  that  the  art  of  mine  ventilation  is  not  better  under- 
stood by  so  many  of  the  mine  bosses  in  the  State,  and  yet  the  necessity 
for  approved  knowledge  on  the  partof  the  responsible  managers  of  mines 
is  as  great  as  in  the  case  of  non-fiery  mines,  as  in  those  that  give  off  copi- 
ously discharges  of  fire-damp.  Although  an  explosion  of  inflammable  gas 
destroys  its  victims  in  the  most  sudden  and  appalling  manner,  in  the 
mines  where  black  damp  is  allowed  to  load  the  air  the  men's  health  is 
slowly,  but  nevertheless  surely  undermined ;  or,  as  one  of  the  English 
Mine  Inspectors  puts  it,  the  men  are  killed  by  inches.  Roomy  air- 
courses,  well-constructed  furnaces,  or,  better  still  for  our  shallow  mines, 
good  ventilating  fans,  will  move  an  abundant  column  of  air.  Double- 
entries  under  ground,  the  proper  and  timely  opening  of  break-troaghs 
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to  send  the  current  well  up  to  the  working-faces  of  the  miners,  promptly 
closing  and  rendering  air-tight  all  unused  air-holes,  will  keep  the  work- 
ing-faces sweet  and  wholesome. 

FIRE-DAMP   AND   WATER. 

Our  mines  are  comparatively  free  from  the  presence  of  that  dread 
destroyer  of  human  life — firedamp.  Only  in  the  Steuben  ville  district  is 
this  gas  ever  met  in  any  alarming  quantity,  and  so  perfect  is  the  disci- 
pline of  the  mines,  so  careful  are  the  managers  in  examining,  orjcausing 
to  be  examined  all  the  working  places  every  morning  with  the  safety- 
lamp  before  any  of  the  workmen  are  allowed  to  enter  the  mines,  and  so 
admirable  are  the  arrangements  for  creating  and  distributing  an  abund- 
ance of  fresh  air  through  all  the  ramifications  of  the  mine,  that  so  long 
as  these  conditions  are  maintained,  explosion  is  impossible. 

In  the  coal  mines  of  England  and  Wales,  472  lives  were  lost  during 
the  present  year  by  fire-damp  explosion,  as  the  following  statement 
shows : 

Lives  lost. 

January  21.    Leycett  Colliery,  North  StaflTord 62 

February — .    A  Uerton  By  water  Colliery,  near  Leeds 2 

March  10.    Bedwelty  Pit,  Swansea,  South  Wales 4 

April  5.    Bell  Isle  Pit,  near  Leeds 4 

May  19.    Kiveton  Park  Colliery,  near  Sheffield 4 

June  3.    Aston  Manor  Colliery,  near  Sheffield I 

June  8.    Carroch  Pit,  Swansea. '. 3 

July  15.    Risca  Colliery,  South  Wales. 120 

August  2.    Berham  Colliery,  Wrexham 8 

August  16.    Redbourne  Pits,  near  Frome 2 

September  8.    Seaham  Colliery,  Durham .* 161 

♦December  10.    Penygraig  Colliery,  South  Wales 101 

Total 472 

*Ad<lc<l  after  this  report  was  filed. 

The  only  other  districts  in  Ohio,  where  fire-damp  is  ever  seen,  is  in 
some  of  the  Mahoning  Valley  mines;  in  one  or  two  of  the  mines  opened 
on  the  Niles  and  New  Lisbon  Railroad,  and  in  one  of  the  mines  of  Jack- 
son county.  The  fire-damp  in  these  districts  is  not  given  off  in  any 
alarming  (quantity;  still  where  this  gas  is  once  seen  in  a  mine,  nothing 
should  be  left  afterwards  to  miscalculation,  or  to  accident.  There  is  but 
one  way  to  insure  safety  against  explosion,  namely:  to  circulate  plenty 
of  fresh  air  throughout  every  room  and  gallery,  and  to  carefully  examine 
every  working  place  with  a  safety-lamp  every  morning  before  any  of  the 
minjrs  are  allowed  to  enter  the  mine.     If  gas  is  met  in  a  mine,  it  is  due 
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to  but  one  cause — insufficient  ventilation,  and  it  should  be  removed 
before  any  of  the  workmen  go  into  the  pit.  If  explosion  occurs  it  can 
admit  of  no  possible  excuse,  unless  ignorance  and  carelessness  can  be 
considered  an  excuse.  Since  the  mining  law  went  into  operation,  April 
6,  1874,  there  has  not  been  a  single  death  from  this  cause  in  Ohio,  and 
only  in  one  or  two  instances  have  miners  been  seriously  burned  by  an 
ignition  of  the  fire-damp. 

In  December,  1879,  the  workings  of  the  Tropic  shaft,  in  Jackson 
county,  were  inundated  by  water,  caused  by  the  roof  of  the  mine  falling 
to  the  surface.  The  water  was  pumped  out,  and  work  resumed  in  the 
mine  as  soon  as  practicable,  and  the  fallen  area  was  filled  up  with  clay 
and  furnace  cinder.  During  the  summer  of  the  present  year  the  roof 
again  gave  way  in  a  room  which  had  been  driven  below  Salt  Creek;  the 
first  inundation  was  slow  in  operation,  affording  ample  time  for  the  safe 
withdrawal  of  the  underground  workmen;  the  latter  occurred  during 
the  night  when  there  was  no  one  in  the  pit;  it  must  have  been  sudden 
and  immediate,  for  the  break  occurred  directlv  under  Salt  Creek.  The 
course  of  the  creek  was  now  changed,  the  chasm  filled  with  hay,  ola)% 
furnace  cinder,  etc.,  and  the  miners  of  the  mine  again  pumped  the 
workings  dry.  In  resuming  work  the  miners  were  forbidden  from  enter- 
ing the  mine,  when  the  creek  was  high,  and  were  ordered  to  quit  work 
and  come  out  as  soon  as  the  creek  began  to  rise.  As  several  of  the 
rooms  are  driven  under  Salt  Creek,  the  danger  of  one  or  more  of  them 
falling  in  directly  under  the  creek  is  as  great  now  as  when  the  workings 
were  submerged  during  the  summcp-from  this  cause. 

Tliis  shaft,  which  is  but  28  feet  deep,  is  sunk  in  a  flat  a  few  hun- 
dred feet  from  the  present  bed  of  Salt  Crook.  The  shale  covering  the 
coal  is  soft  and  brittle,  and  cannot  well  be  kept  up  over  a  large  part  of 
the  mine.  Every  precaution  is  taken  to  })rovent  accident,  by  the  owners 
of  the  mine,  but  no  amount  of  ])recaution  can  insure  safety,  and  an 
accident  is  liable  to  occur  at  anv  hour.  *  There  is  but  one  wav  to  insure 
absolute  safety,  and  that  is  to  al)andon  the  mine  altogether  and  forever. 

This  mine  is  one  of  the  first  whore  serious  danger  of  drowning  the 
whole  underground  force  has  presented  itself  since  shaft  mining  was 
commenced  in  Ohio,  but  it  will  be,  by  no  means,  the  only  case  Avhich 
will  present  itself  in  future  operations.  Several  of  the  mine  workings 
in  the  Steubonville  district  were  very  unwisely  pushed  under  the  Ohio 
river,  ten  or  twelve  vcars  asjo.  The  workmen  have  told  me  that  at  the 
time  their  rooms  were  driven  under  the  river  they  could  hear  the  paddle- 
wheels  of  the  steamboats  above  th-em.  Some  day  there  will  be  danger  of 
submergence  by  reason  of  such  excavation. 
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The  "Clark  mine,"  situate  neat  Massillon,  in  the  Tuscarawas  valley, 
is  another  mine  which  became  inundated  bv  water.  When  this  occurred 
the  pit  was  idle,  and  hence  no  danger  of  loss  of  life  was  feared.  The 
owners  of  this  mine  contemplate  pumping  out  the  water  during  the 
coming  winter,  with  the  object  of  resuming  operations  under  ground. 
Unless  unusual  care  is  taken  to  guard  against  submergence,  the  mine 
will  fill  up  again  as  soon  as  the  water  rises  to  the  usual  flood  height. 

Our  coal  mines  are  just  beginning  to  become  seriously  dangerous, 
and  if  accident  is  to  be  prevented— accident  which  will  alarm  the  State 
and  throw  hundreds  of  families  into  mourning— the  mining  law  must 
be  ifnade  more  stringent  than  it  now  is.  No  attention  should  be  paid  to 
the  mining  operators  whose  constant  cry  is,  "Our  mines  are  comparative- 
ly safe— they  are  not  deep  enough  to  be  dangerous,"  and  who,  when  an 
alarming  accident  occurs,  regard  it  as  purely  accidental,  or  as  due  to  the 
rashness  of  miners. 

miners'  unions. 

The  miners  of  the  State  do  not  improve  their  opportunities  for  the 
amelioration  of  their  condition  in  life.  There  are  miners  in  every  dis- 
trict of  the  State  of  philanthropic  views,  fine  intelligence,  and  sound 
judgment,  who,  with  properly  directed  effort,  might  become  real  bene- 
factors of  their  fellows,  and  leave  the  world  better  than  they  found  it. 
All  their  energies  seem  directed  to  organization  for  maintaining  the 
price  of  mining  at  the  highest  point  the  coal  markets  will  afibrd  the  opera- 
tors to  pay.  This  is  all  right*and  proper,  in  itself,  but  is  by  no  means 
the  sole  duty  of  life.  The  establishment  of  night-schools,  of  librariei^  and 
reading-rooms,  of  Sunday-schools  and  churches,  open  a  wide  field  of  use- 
fulness. In  those  districts  of  the  State,  and  of  every  State,  where  there 
are  intelligence  and  sobriety;  where  there  are  reading-rooms  and  libra- 
ries, and  where  saloons  are  few  and  far  between,  there  are  greater  con- 
tentment, better  wages  paid,  and  fewer  strikes,  than  where  ignorance 
and  saloons  prevail. 

The  miners  of  Germany  have  superb  organizations,  which  deserve 
to  be  studied  by  the  miners  of  Ohio,  and  other  States.  These  unions  have 
brought  contentment  to  the  German  miner,  and  might  be  adopted  by 
the  miners  of  the  United  States  with  advantage,  and  in  their  formation 
the  operators  of  the  mines  ought  to  lend  a  helping  hand. 

The  miners'  unions  of  Germany  are  the  oldest  associations  of  the 
kind  in  the  world,  having  originated  in  the  silver  mines  of  the  Hartz 
mountains  more  than  six  hundred  years  ago,  and  they  now  extend  over 
every  mining  country  of  continental  Europe,  receiving  corporate  rights 
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from  government.  The  system  has  been  perfected  in  Prussia,  and  is 
simply  admirable.  Every  miner,  a  member  of  the  union,  is  required  by 
law  to  contribute  3^  per  cent,  of  his  earnings,  and  the  owner  or  orperator 
1  per  cent,  of  the  yield  of  the  mine  into  the  benefit  fund  of  the  associa- 
tion, and  the  money  thus  collected  is  applied  in  payment  to  members 
during  periods  of  sickness  or  disability  resulting  from  accident  in  the 
mines. 

The  members  of  the  union  are  divided  into  two  classes — permanent 
members  and  temporary  members.  Temporary  members  only  possess 
personal  rights,  while  permanent  members,  who  become  such  after  hav- 
ing belonged  to  the  union  for  five  years,  have  their  rights  in  the  associa- 
tion extended  to  all  their  family.  Members  forfeit  their  rights  to  any 
benefit  fund,  and  in  fact  eedse  to  be  longer  members,  when  they  refuse  to 
pay  their  regular  monthly  contribution.  All  the  funds  of  the  union  are 
under  the  control  of  the  inspector  of  mines,  who  is  responsible  for  all 
defalcations,  and  who  is  also  obliged  by  law  to  see  that  all  members  are 
fairly  treated.  Any  miner  who  belongs  to  the  union,  who  may  be  hurt 
in  the  mines  in  the  pursuit  of  his  calling,  or  who  may  become  sick  and 
unable  to  work  from  any  natural  cause,  draws  pay  from  the  funds  of  the 
association  during  the  whole  time  he  is  off  work,  and  he  also  receives  med- 
ical assistance  free  of  charge.  Should  accident  or  disease  prevent  a  mem- 
ber from  working  in  the  mines,  or  when  a  member  is  no  longer  able  to 
work,  through  old  age,  he  draws  a  life  pension  in  consequence,  and  after 
his  death  his  widow  receives  a  monthly  penj^non  till  she  marries 
again,  and  all  his  children  draw  pensions  until  each  arrives  at  the  age 
of  fourteen  years.  When  a  member  is  killed  in  the  mines,  or  dies  from 
any  cause,  the  association  pays  all  funeral  expenses.  There  is  no  com- 
pulsion exercised  to  get  members  to  join ;  the  union  is  simply  and  only 
a  benevolent  association  like  the  Free  Masons  or  Odd  Fellows,  except 
that  there  is  no  secrecy  about  its  operations.  It  partakes  in  no  sense  of 
a  trades  union  organization,  associations  of  this  character  being  contrary 
to  law  until  the  year  18G9,  when  the  ban  was  removed  forever. 

The  result  of  such  legislation  has  made  the  miner  of  Germany  proud 
of  his  occupaticm.  '*Iie  is  as  proud  as  a  miner"  is  a  common  proverb. 
Very  few  German  miners  ever  emigrate  to  this  country,  being  secured 
by  their  superb  organization  against  want  in  their  old  age.  Thousands 
of  Germans  work  in  the  coal  mines  of  the  United  States;  but  question 
them  and  you  will  find  that  they,  with  rare  exceptions,  never  savr  a  coal 
mine  in  fatherland. 

Were  organizations  of  a  character  similar  to  these  established  in  the 
mining  regions  of  the  State,  and  facilities  provided  for  the  education  of 
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the  boys  and  young  men  of  the  mines,  strikes  would  soon  become  as 
scarce  as  they  are  now  common ;  and  instead  of  the  Sheriff  of  the  county 
being  required  to  call  upon  the  Governor  of  the  State  every  few  months 
for  aid  to  quell  some  threatened  disturbance  against  persons  and  prop- 
erty, the  miners,  through  the  vast  influence  which  their  intelligence  and 
numbers  would  give  them,  would  be  sending  representatives  to  the  State 
Legislature  to  make  laws  which  we  arc  all.  Sheriff  and  Governor  included, 
bound  to  obey.  The  proper  adjustment  of  the  relations  of  labor  and 
capital  can  only  come  through  increased  intelligence,  sobriety,  firm  union 
and  moderation  on  the  part  of  employes.  The  workingman,  if  left  to 
his  own  resources,  will  not,  as  a  general  rule,  seek  to  improve  his  condi- 
tion in  this  country,  for  the  tendency  in  all  countries  where  wage-laborers 
are  paid  good  wages  is  to  produce  thoughtlesness  as  to  the  future. 
The  labor  question,  to  Avhich  little  or  no  attention  is  paid  by  our  phi- 
lanthropists and  statesmen,  is  one  of  the  gravest  questions  of  the  future. 
The  growth  of  intelligence  among  our  workingmen  must  keep  pace  with 
the  increased  demands  of  individual  restraint.  Reason,  not  bayonets,  are 
demanded  by  our  age  and  nation.  Workingmen  must  govern  themselves 
and  respect  the  laws  and  rights  of  others.  Only  in  this  way  can  civil 
liberty  continue. 

As  illustrating  the  influence  upon  the  habits  of  miners  in  the  main- 
tainance  of  reading-rooms  and  libraries  in  their  midst,  I  need  only  refer 
to  the  condition  of  the  miners  in  Washingtonville,  in  Columbiana 
county.  Twelve  years  ago  the  Cherry  Valley  Iron  and  Coke  Company 
joined  their  workmen  in  the  erection  of  a  mining  institute.  Since  that 
time  a  mule-driver  and  a  coal-digger  have  studied  law,  been  admitted 
to  the  bar,  and  are  building  up  a  lucrative  practice ;  another  coal-digger 
has  graduated  at  the  Cleveland  medical  college,  and  is  rapidly  acquiring 
practice  in  his  new  profession,  while  a  number  of  others  are  school 
teachers,  all  of  whom  owed  the  inspiration  of  bettering  their  condition 
in  life  to  their  educational  surroundings.  The  miners  of  this  place  are 
among  the  most  sober,  intelligent  and  industrious  citizens  to  be  found 
in  any  calling.  There  are  few  strikes  there,  because  reason  is  used  in 
the  adjustment  of  wages  disputes.  The  mines  are  well  ventilated,  and 
the  miners  and  operators  regard  each  other  as  common  friends,  mutually 
dependent  upon  each  other.  This  state  of  affairs  ought  to  exist  every- 
where. There  should  be  no  strikes  or  lock-outs.  Strikes  are  contrary  to 
the  genius  and  spirit  of  American  institutions.  They  belong  to  the  old 
world,  and  should  be  frowned  down  in  a  free  country. 

Another  mine  in  this  State,  in  Avhich  the  mutual  relations  of  the 
laborer  and  capitalist  are  properly  understood,  is  that  of  the  Milton  Fur- 
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nace  and  Coal  Company,  in  Jackson  county.  Whenever  any  dispute 
arises  at  this  mine,  it  is  settled  by  reason,  and  never  by  a  strike.  The 
General  Manager  of  the  company  meets  with  any  committee  that  may 
be  appointed  to  confer  Avith  him  on  any  grievance,  however  trifling  it 
may  be.  The  matters  in  dispute,  great  or  small,  are  talked  over  and 
are  always  settled  amicably.  This  company  tries  to  provide  the  miners 
with  steady  employment;  will  not  emj)loy  more  hands  than  are 
needed  to  supply  the  demand  for  coal,  and  the  miners  endeavor  to  supply 
the  demand  by  regular  attendance  at  the  mine.  At  the  Coalton  mines, 
only  four  miles  distant,  two  strikes  have  already  occurred  since  the 
mines  were  opened,  less  than  two  years  ago,  and  in  one  case  the  military 
were  called  out,  while  at  the  Milton  mine,  which  has  been  running  for 
seven  years,  no  dispute  has  ever  arisen  which  has  not  been  adjusted  in 
half  an  hour,  and  not  a  single  day's  work  has  been  lost  as  a  result. 

CERTIFICATED    ENGLISH   MANAGERS. 

Since  the  year  1872  all  underground  managers  of  mines  are  required, 
by  the  English  mining  law,  to  appear  before  a  board  of  examiners  and 
receive  a  certificate  of  competency,  previous  to  assuming  charge  of 
mines. 

The  following  qualifications  are  required  on  the  part  of  applicants 
presenting  themselves  for  examination,  viz.  : 

Applicants  must  be  above  21  years  of  age,  and  must  have  had  either — 
L    Two  years'  experience,  underground,  in  any  capacity ;  or, 

2.  Have  served  three  yeais  in  a  mining  engineer's  office,  and  have  been 
engaged  in  the  active  survey  of  pits  and  making  plans ;  or, 

3.  Have  been  employed  as  a  mechanic  at  a  mining  establishment  for  two  years, 
and  have  been,  during  the  eight  months  immediately  preceding  their  application, 
employed  under  ground  acquiring  a  knowledge  of  mineral  workings. 

The  subjects  of  examination  are  the  folloAving,  viz. : 
Written  examination,  applicants  requring  to  count  on  : 

1.  Mines  Regulation  Act,  1872,  general  knowledge  of 20 

2.  Ventilation,  theory  and  practice 80 

3.  Sinking,  fitting  and  pumping 40 

4.  Winding  andhaulage ^ 40 

5.  Modes  of  working  coal,  iron,  stone,  or  other  mineral,  having  ref- 
erence to  the  nature  of  roofs  and  pavements,  and  setting  of  the 
workings  of  anew  pit 80 

H.    Surveying  and  drawing 60 

7.    Arithmetic  up  to  vulgar  tractions,  including  calculation  of  areas  and 

velocities 40 

Maximum  number  of  marks 360 
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Tlicrc  need  not  be  r^'ra  rorc  examinations;  120  marks  to  pass,  but 
every  candidate  must  obtain  at  least  30  marks  in  each  of  No.  2  and  No.  5, 
and  must  obtain  at  least  GO  marks  out  of  at  least  two  of  the  other 
subjects. 

Candidates  for  examination  for  a  certificate  of  competency,  are 
required  to  sign  an  undertaking  to  keep  the  information  contained  in 
the  examination  papers  strictly  private  and  confidential ;  and,  also,  to 
engage  not  to  take  a  copy  of  any  portion  of  such  pai)er,  or  to  publish 
the  same  in  any  way. 

The  following  are  some  of  the  qu'estions,  selected  at  random,  which 
have  been  prepared  by  examining  boards : 

Explain  the  ordinary  conditions  for  adopting  the  long-wall  and  pillar  and  room 
working. 

Draw  a  free-hand  sketch,  or  describe  the  mode  you  would  adopt  in  laying  out 
the  workings  of  a  colliery  from  the  pit-bottom,  giving  the  dimensions  and  showing 
ventilation  by  arrows. 

Explain  the  difference  between  pillar  and  room  and  long-wall  workings,  more 
especially  qts  relates  to  tlieir  ventilation,  timbering  and  production  of  coal. 

AVhat  is  ventilation,  and  why  is  it  required  in  mines? 

Describe  the  method  of  measuring  the  air  of  mines  by  means  of  i)owder  smoke 
and  by  an  anemoneter. 

What  is  the  cause  of  friction  of  air  in  mines? 

How  does  friction  increase  or  decrease? 

How  does  splitting  the  air  affect  the  quantity  passing  through  a  mine  ? 

What  is  the  meaning  of  the  pressure  of  the  air  ? 

How  does  the  pressure  of  the  atmosphere  affect  the  velocity  of  the  mine 
currents  ? 

State  the  rule  for  finding  the  weight  of  a  column  of  air. 

What  is  fire-damp, and  what  are  its  component  parts? 

AVhat  other  gases  besides  fire-damp  are  met  in  coal  mines?  Give  an  account  of 
the  nature  and  properties  of  the  various  gases  of  coid  mines. 

Explain  the  principles  of  a  safety-lamp. 

Explain  the  uses  of  the  barometer  and  thermometer  in  mines. 

AVhat  is  a  water-gauge,  and  for  what  purpose  is  it  used  in  mines  ? 

Describe  the  best  method  of  timbering,  walling  and  tubing  a  shaft. 

Describe  the  best  method  of  sinking  the  quicksand. 

Explain  the  action  of  a  syphon,  and  its  use  and  application  in  draining  mines. 

State  the  various  methoils  of  pumping  water  out  of  mines. 

AVrite  a  short  essay  on  the  daily  operations  of  a  colliery  in  full  operation. 

Atkinson's  "Gases  of  Coal  Mines"  and  "Friction  of  Air  in  Mines"  are 
among  the  best  works  on  the  subject  of  mine  ventilation. 

I  have  taken  the  liberty  to  quote  at  length  from  the  "Gases  of 
Mines"  the  whole  of  the  following  article,  being  from  the  pen  of  this 
gifted  authority  on  mining  : 
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THE  GASES  OF  COAL  MINES. 
By  John  J.  Atkinson. 


A  variety  of  gases  is  given  off  by  the  coal  and  other  minerals  met  with  in  coal 
mines;  a  further  supply  of  gases  arises  from  the  breathing  of  men  and  animnls,  and 
from  the  burning  of  candles  and  lamps,  as  well  as  from  the  explosion  of  the  powder 
used  for  blasting  the  coal  and  stone  in  the  mines.  The  whole  of  these  gases  are 
capable  of  causing  the  death  of  men  and  animals  breathing  them  in  their  pure  and 
undiluted  state,  and  some  of  them  require  to  be  mixed  with  many  times  their  own 
volume  of  air  before  the  mixture  they  form  with  it  can  be  breathed,  for  any  great 
length  of  time,  with  safety. 

Some  of  the  gases  given  off  in  coal  mines,  when  mixed  with  certain  proportions 
of  air,  form  violently  explosive  mixtures.  Such  a  mixture  of  air  and  gas,  on  being 
ignited  by  a  naked  candle  or  other  flame,  suddenly  explodes  and  becomes  one  mass 
of  living  flame,  scorching  and  burning  everything  that  may  happen  to  bo  in  contact 
with  it.  Such  an  explosion,  in  general,  also  creates  a  complete  hurricane,  or  tornado, 
of  immense  force  and  violence,  tearing  and  driving  all  before  it— knocking  down  the 
masonry  erected  for  the  guidance  of  the  ventilation,  as  well  as  the  prop>s  and  timber 
erected  to  support  the  roof  of  the  mine,  which  falls  in  great  masses,  causing  bodily 
injury  or  death  to  those  it  may  fall  upon,  and  often  enclosing  and  imprisoning  those 
who,  being  unhurt  by  its  fall,  are  left  stunned  by  the  concussion,  more  or  less 
scorched  by  the  flames,  and,  without  lights,  shut  uj)  to  breathe  the  deleterious  atmos- 
phere produced  by  the  explosion.  The  flames  of  such  an  explosion  being  extin- 
guished, and  its  violence  exhausted,  there  remains  an  atmosphere  so  hot,  and  so 
charged  with  noxious  gases  and  steam,  as  to  cause  the  death  of  all  who  are  left  alive 
to  inhale  or  breathe  it.    This  resulting  atmosphere  is  generally  termed  after-damp. 

The  grand  object  of  the  ventilation  of  mines  is  to  cause  such  a  current  of  air  con- 
stantly to  circulate  through  them  as  shall,  by  mixing  with  and  diluting  the  gases, 
render  them  harmless,  and,  in  that  state,  carry  them  off  as  quickly  as  they  are  pro- 
duced in  the  mines.  It  is  here  proposed,  in  the  first  instance,  to  remark  upon  the 
chemical  composition  of  the  air  we  breathe;  then  upon  that  of  a  few  of  the  most  im- 
portant gases  met  with  in  coal  mines,  and  afterwards  to  notice  some  of  the  leading 
principles  of  ventilation,  by  taking  advantage  of  which  we  get  rid  of  the  gases  as  fast 
as  they  are  given  off  in  mines. 

ATMOSPHERIC     AIR. 

Air  is,  almost  entirely,  a  mixture  of  two  gases,  oxygen  and  nitrogen ;  carbonic 
acid  is  also  present  in  limited  but  variable  proportions,  forming,  on  an  average,  about 
1  part  to  2,500  parts  of  our  atmosphere.  Besides  oxygen,  nitrogai^  and  a  trace  of  car- 
bonic acid  gai^  in  the  atmosphere,  there  is  always  more  or  less  of  watery  vapor  diffused 
through  the  gases  of  which  it  is  composed  ;  but  this  vapor  is  variable  in  amount,  is 
not  considered  as  forming  a  constituent  part  of  the  atmosphere,  and  is,  therefore,  not 
embraced  in  statements  as  to  the  chemical  composition  of  air ;  yet  its  effects  are  of 
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the  highest  importance,  both  in  the  general  economy  of  nature,  and  al8t>  in  consider- 
ations relative  to  the  ventilation  of  mmes.    Dry  air  is  chemically  composed  of 

By  Weight  By  Volume. 

Nitrogen  gas 77  per  cent 79  per  cent 

Oxygen  gas 23       "        21       " 

100        *  100       " 

A  cubic  foot  of  air  at  the  temperature  of  melting  ice  (82^,  and  under  pressure  of 
14.7  lbs.  per  square  inch,  or  2,116.8  lbs.  per  square  foot,  weighs  0.080728  lbs. ;  so  that 
under  the  same  conditions  1,000  cubic  feet  weigh  80.728  lbs.  avoirdupois. 

NITROGEN  OAS. 

Nitrogen  gas  is  rather  lighter  than  air  taken  in  equal  volumes,  at  the  same  tem- 
perature, and  under  the  same  pressure.  The  specific  gravity  of  air  being  taken  as 
1,000,  that  of  nitrogen  gas  is  only  971.37,  so  that  the  weight  of  1,000  cubic  feet  of  air 
being  80.728  lbs.,  that  of  1.000  cubic  feet  of  nitrogen  is  only  78.416  lbs.  at  the  tempera- 
ture (32°)  of  melting  ice,  and  under  the  pressure  of  the  atmosphere,  taken  at  14.7  lbs. 
per  square  inch,  or  2,116.8  lbs.  per  square  foot.  A  cubic  foot  of  nitrogen,  under  the 
same  conditions  of  temperature  and  pressure,  weighs  0.0784.167  lbs.,  and  a  cubic  foot 
of  air  0.080728  lbs.,  as  heretofore  stated. 

Nitrogen  gas  has  neither  color,  taste,  nor  smell,  and  so  far  it  is  like  air  itself.  It 
will  not  support  life,  but  causes  death  when  breathed.  It  will  not  support  com- 
bustion, but  extinguishes  lights.  This  gas  has  very  little  chemical  affinity  or  attrac- 
tion for  other  bodies ;  its  chemical  properties  are  rather  those  of  indifference  than 
of  activity  ;  its  position  amongst  gases,  in  general,  being  almost  like  that  of  water 
amongst  liquids,  as  it  serves  to  render  their  properties  less  active.  It  dilutes  the 
oxygen  of  the  atmosphere,  which  could  not  long  be  breathed  without  being  diluted 
with  nitrogen.  Nitrogen  is,  however,  probably  the  best  part  of  manures  for  land  ; 
and  it  is  a  component  part  of  nitrous  oxide  or  laughing  gas,  of  ammonia,  and  of  nitric 
acid,  or  aquafortis,  as  well  as  of  many  other  compounds. 

OXYGEN    GAS. 

Oxygen  gas,  as  has  been  stated,  forms  about  21  parts  by  volume,  or  23  parts  by 
weight  out  of  every  100  parts  of  air,  being  rather  more  than  one-fifth  part.  The 
specific  gravity  of  air  being  taken  as  1,000,  that  of  oxygen  gas  is  1,105.63;  1,000  cubic 
feet  of  air,  at  32°,  and  under  a  pressure  of  14.7  lbs.  per  square  inch,  weigh  80,728 
lbs. ;  1,000  cubic  feet  of  oxygen  gas,  under  the  same  conditions,  weigh  89.255  lbs.;  so 
that  this  gas  is  rather  heavier  than  an  equal  volume  of  air.  Oxygen  gas  has  neither 
color,  taste,  nor  smell.  This  gas,  in.  a  free  and  uncombined  state,  is  essential  to  life ; 
we  must  breathe  it  in  this  state  or  die ;  in  its  undiluted  state,  it  is  not  fit  to  breathe 
beyond  a  very  short  time.  In  our  atmosphere  it  is  fitted  to  sustain  life  by  dilution 
or  mixture  with  nitrogen  gas.  Chemical  compounds  in  the  gaseous  form  may  contain 
large  proportions  of  oxygen  and  yet  be  unfit  for  respiration  or  breathing ;  to  be  suited 
for  this  purpose,  the  oxygen  must  be  free  and  uncombined,  and  at  the  same  time 
diluted. 

Oxygen  is  the  most  abundant  substance  in  nature,  and  constitutes  at  least  one- 
third  of  the  solid  mass  of  the  earth— 23  per  cent  of  air,  and  89  per  cent,  of  water. 


46  ANNUAL     REPORT. 

Oxygen  has  strong  afRnitics,  and  combines  with  all  known  substances,  except /t/iyriii^. 
It  forms,  with  pther  substances,  no  less  than  136  inorganic  comi)ound8,  and  it  would 
be  difficult  to  say  how  many  organic  ones.  This  gas  is  the  great  supporter  of  com- 
bustion. Substances  that  burn  in  air  burn  much  more  vividly  in  pure  oxygen,  show- 
ing that  the  oxygen  in  the  air  is  the  supporter  of  combustion.  Ir6n  wire  will  bum 
in  oxygen,  but  not  in  air;  and  this  is  also  the  case  with  other  metals  in  a  finely  divided 
state.  AV^hen,  by  breathing,  we  inhale  air  into  our  lungs,  a  part  of  the  oxygen  it  con- 
tains combines  with  carbon,  and  we  exhale  or  breathe  out,  as  the  result,  an  equal 
quantity,  by  volume,  of  carbonic  acid  gas,  and  consequently  liberate  about  3}}  times 
as  great  a  volume  of  free  nitrogen  gas. 

Having  glanced  at  the  chemical  constitution  of  the  atmosphere,  let  us  next  con- 
sider that  of  the  principal  gases  met  with  in  coal  mining. 

CARBONIC   ACID  GAS. 

When  tliis  gas  is  met  witii  in  coal  mines  it  is  often  called  stythej  choke-damp,  or 
black-damp.  It  is  composed  of  oxygen  and  carbon.  We  have  already  considered  the 
nature  of  oxygen  as  a  component  part  of  the  atmosphere,  but  we  must  not  expect  to 
find  it  show  the  same  properties  when  chemically  combined  eitlier  with  carbon  or 
any  other  substance  whatever.  Carbon,  the  other  part  of  choke-damp,  forms  the 
chief  ingredient  in  coal ;  and  coke  contains  a  still  larger  proportion  of  this  substance ; 
but  the  diamond  is  pure  carbon,  in  a  crystiUne  sUite.  The  chemical  composition  of 
carbonic  acid  gas  is — 

By  Atoms.  By  Weight.  By  Volnme. 

Oxygen « 2    72.73  per  cent 1 

Carbon 1     27,27       "        P 

u  

1  100.00  1   condensed. 

Now,  although  this  gas  contains  nearly  3  parts  out  of  4,  by  weight,  of  oxygen 
(the  life-supporting  element),  yet,  because  it  is  combined  with  another  substance 
(carbon),  the  result  is,  in  this  case,  a  poisonous  gas.  It  is  dangerous  to  1  if oio  breathe 
air  containing  8  per  cent.,  or  one-twelfth  of  this  gas.  Lights  are  extinguished  in  air 
containing  10  per  cent,  or  one-tenth  of  it.  At  32°,  under  a  pressure  of  14.7  lbs.  per 
square  inch,  1,(XK)  cubic  feet  of  air  weigh  80.728  lbs.,  and  1,000  cubic  feet  of  carbonic 
acid  gas  weigh  123.353  lbs.,  so  that  it  is  rather  more  than  1  j  times  as  heavy  as  an  equal 
volume  of  air.  The  specific  gravity  of  air  being  1,000,  that  of  carbonic  acid  gas  is 
1,528.01.  Before  being  mixed  with  air  it  rests  next  to  the  "thill,"  or  floor,  of  mines, 
owing  to  its  great  heaviness  or  density  when  compared  with  air.  This  gas,  besides 
being  given  off  naturally  into  many  mines,  is  always  found  to  result  from  the  breath- 
ing of  men  and  animals,  the  burning  of  candles  and  lamps,  and  mixed  with  other 
gases,  from  the  explosion  of  the  powder  used  in  blasting.  Near  the  mouth  of  an  adit 
or  drift,  at  Butterknowle  colliery,  in  the  county  of  Durham,  the  writer  has  seen  sev- 
eral small  birds  lying  dead  from  tJie  eflfects  of  this  gas.  They  had  come  to  feed  nj^on 
crumbs,  where  the  workmen  ate  their  meals,  close  to  the  mouth  of  this,  an  abandoned 
drift,  and  the  gas  coming  out  of  the  drift  at  the  level  of  the  ground  had  overcome 

^•Bunsen  assumes  that  the  hypothetical  volume  of  carbon  at  one-half  of  that  assumed  hero;  but  as 
he  gives  its  density  at  double  the  value  here  givenHo  li,  the  results  are  not  nJtered. 
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thorn.  At  the  same  colliery,  in  several  places  where  the  coal  has  been  worked 
away,  the  ground  has  been  rent  up  to  the  surface,  and  it  is  said  that  birds  flying 
across  these  rents  or  pitfalls,  in  some  instances,  are  so  quickly  affected  by  the  escap- 
ing gas  as  to  drop  into  the  holes  and  die  there.  Without  disputing  the  fact  of  dead 
birds  bein^  found  in  the  holes,  the  reason  assigned  as  the  ciiuse  of  their 
coming  there  apj^oars  to  be  rather  doubtful.  The  effect  of  the  gas  is  not,  perhaps,  so 
instantaneous  as  to  account  for  it.  Unfortunately,  birds  are  not  the  only  sufferers 
from  this  gas,  for  many  human  beings  have  met  their  deaths  through  breathing  it; 
and  in  many  other  ca^es  injurious  effects  are  produced  on  the  health  of  work- 
men tiirough  the  mixture  of  tliis  gas,  in  small  proportions,  with  the  air  of  mines. 

Limestone  consists  of  carboni*:  acid  and  lime,  and  chalk  is  of  a  similar  composi- 
tion ;  these  ingredients,  however,  being  generally  mixed  with  oxide  of  iron,  mag- 
nesia, and  other  substances  in  less  but  variable  proportions. 

PHOTO-CARBU RETTED   HYDROGEN   GAS, 

lAiiin  (Anninrrrci)  iiyduocjkn  gas,  ou,  as  it  is  somictimes  called,  m  aiisji  ^jas. 

This  gas  is  the  fire-damp  of  mines.  It  contains  one  atom  of  carbon  combined 
with  two  atoms  uf  hydrogen,  or  some  multiple  of  these.  Taking  the  atomic  volumes 
of  carbon  and  hydrogen  to  be  the  siimc,  it  contains  one  volume  of  carbon  combined 
with  two  volumes  of  hydrogen — in  all  three  volumes — but  the  three  volumes  are 
condensed  into  one  volume  of  fire-damp.  The  weight  of  air  at  the  temperature  of 
melting  ice  (32°)  and  14.7  lbs.  per  square  inch  pressure,  is,  for  1,000  cubic  feet,  80.728 
lbs. ;  that  of  1,000  cubic  feet  of  gas,  under  the  same  coiiditions,  is  45.368  lbs.,  so  that 
the  specific  gravity  of  this  gas  is  562*,  that  of  air  being  1,000,  it  being  rather  more 
than  half  as  heavy  as  an  equal  volume  of  air  under  the  same  conditions.  Owing  to 
the  fire-damp  of  mines  being  lighter  than  air,  it  lodges  next  the  top  or  roof  in  mines, 
until,  by  diffu-sion,  it  gets  quite  mixed  with  the  air.  This  gas  would  soon  cause  death 
if  breathed  in  a  pure  and  undiluted  state ;  but,  when  mixed  with  twice  its  own  vol- 
ume of  air,  it  may  be  breathed  for  some  time  without  serious  effects.  It  quickly  ex- 
tinguishes lamps  or  candles  when  unmixed  with  air.  Fire-damp,  or  light  carburetted 
hydrogen,  contains  nearly  25  i>er  cent.,  by  weight,  of  hydrogen.  Hydrogen  is  the 
lightest  known  gas,  being  only  one-fourteenth  part  of  the  weight  of  air.  The  hydro- 
gen in  fire-damp  is,  however,  condensed  into  a  smaller  volume  than  it  occupies  in  a 
free  state.    Light  carburetted  hydrogen  gas  is  chemically  composed  of — 

By  atoms.  By  weight.  By  volume. 

Hydrogen 2  24.6  per  cent 2 

Carbon 1  75.4        "        1 


1  100       "        1  condensed. 

In  the  fire-damp  of  mines,  however,  we  find  a  small  proportion  of  other  gases  mixed 
with  it.  When  1  part  of  fire-damp  is  mixed  with  30  parts  of  air,  by  volume,  its  pres- 
ence can  be  detected  by  the  appearance  of  the  fiame  of  a  candle ;  and  as  the  quan- 
tity of  fire-<lamp  is  gradually  increased  from  1  up  to  2  parts  in  30  of  the  air,  the  ap- 
pearance of  the  fiame  is  more  and  more  affected  by  it ;  but  even  in  the  latter  pro- 
portion the  mixture  will  not  explode.    The  fiame  of  the  candle  is  sunnounted  by  a 

^Professor  Bunseu  gives  the  specific  gravity  ol  mauh  gas  at  .553H,  that  of  air  being  1. 
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pale  blue  halo,  called  in  mining  language  a  "  top/'  or  "  cap,"  which  partakes  more 
or  less  of  a  brown  color,  according  to  the  quantity  of  stytliCf  or  carbonic  acid  gas,  that 
may  be  present  along  with  the  fire-damp.  The  examination  of  the  flame,  for  the 
purpose  of  forming  a  judgment  as  to  the  quantity  of  fire-damp  mixed  with  the  air, 
in  mines,  is,  in  mining  dialect,  called  "  trying  the  candle^**  or  **  trying  tlie  lamp,^*  When 
the  fire-damp  forms  as  much  as  1  part  out  of  13  of  the  air,  the  mixture  becomes  ex- 
plosive, so  that,  if  ignited  by  an  exposed  flame,  the  whole  of  the  mixture  is  converted 
into  a  mass  of  flame ;  in  this  state  of  the  mixture,  however,  the  force  of  the  explosion 
is  comparatively  feeble.  When  there  is  only  9  to  10  times  as  much  air  as  fire-damp, 
the  explosive  force  is  greatest.  If  the  proportion  of  gas  be  greater  than  1  part  out  of 
9  to  10  of  air,  by  volume,  the  force  of  explosion  gradually  becomes  less  and  less,  until 
there  is  only  five  times*  as  much  air  as  gas,  when  the  mixture  will  no  longer  explode, 
but,  on  the  contrary,  will  extinguish  the  flames  of  candles  or  lamps  that  may  be 
brought  into  it 

The  presence  of  carbonic  acid  gas,  or  of  free  nitrogen  gas,  in  mixtures  of  fire- 
damp and  air,  is  found  to  lessen  their  explosive  force  ;  so  that  if  we  add  to  the  most 
explosive  mixture  one-seventh  part  of  its  volume  of  carbonic  acid  gas,  it  will  not 
explode  at  all.  Air  containing  one-fourth  part  of  fire-damp,  by  volume,  may  be 
breathed  for  some  time  without  very  serious  effects  being  produced  on  the  animal 
frame.  Common  coal  gas,  as  used  for  lighting,  contains  a  large  proportion  of  light 
carburetted  hydrogen  gas — the  fire-damp  of  mines.  Besides  this,  however,  it 
contains  a  considerable  proportion  of  pure  hydrogen,  some  carbonic  oxide,  and 
olefiant  gas. 

When  a  mixture  of  air  and  fire-damp  is  exploded,  the  chemical  changes  that  take 
place,  and  the  nature  of  the  resulting  mixture,  or  after-damp,  are  as  follows : 

MIXTURE  BEFORE  EXPLOSION. 


By  Atoms. 

, ' . 

Relative 

No.  of   volume 

Atoms,  per  Atom. 

f  Oxygen 4x1 

Air \ 

(Nitrogen 7.4       x  2 

r  Carbon 1x2 

Fire-damp  \ 

(Hydrogen 2x2 


By  Measure. 


Uncombined      Combined 
Volume.  Volume. 


4 

14.8 
2 
4 
24.8 


} 
} 


18.8 


Volume 
per  cent. 

90.385 


9,615 


20.8 


100.000 


♦  "  Even  when  mixed  with  three,  or  nearly  four  times  its  bulk  of  air  it  burnt  quietly  in  the  atmos- 
phere, and  extinguished  a  taper."  '*  When  mixed  with  between  5  and  6  times  its  volume  of  air  it 
exploded  feebly. "  "It  exploded  with  most  energy  when  mixed  with  7  or  8  times  its  volume  of  air, 
and  mixtures  of  fire-damp,  and  air  retained  their  explosive  power  when  the  proportions  were  1  of  gas 
to  14  of  air.  1  of  carbonic  acid  added  to  7,  or  1  of  nitrogen  added  to  6  parts  of  explosive  mixture 
rendered  them  inexplosive.  '*—From  the  Collected  ffork*  of  Sir  H.  Davey,  page  10,  VoL  VL,  1840. 
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MIXTITRE    AFTER    EXPLOSION. 


By  Atoms. 


Free  Nitrogen 

Carbonic  Acid  "i  Carbon  ..  ( 
Gas J  Oxygen..  ( 


Relative 
No.  of    volume 
Atoms,  per  Atom. 

7.4        X        2 


}Hvdrogen.. 
Oxygen 


{ 


I 
2 
2 
2 


X 
X 
X 
X 


2 
1 
2 
1 


Uncombined 
volume. 

=        14.8 


2 
2 


} 

:} 


By  Meamre, 


Combined  Volume 

volume.  per  cent. 

14.8  71.2 

2  9.6 


24.8 


20.8 


19.2 


100.8 


Before  explosion,  there  may  happen  to  be  present  either  an  excess  of  air  or  of 
fire-ilamp,  beyond  what  is  necessary  to  cause  the  explosion  ;  and  if  so,  they  will 
remain  mixed  with  the  after-iiamp,  in  an  unchange<l  state,  after  the  explosion  has 
taken  place.  There  never  can,  however,  be  such  an  excess  of  air  present  as  to  render 
the  after-damp  fit  to  breathe,  or  the  explosion  could  not  take  place  ;  the  limits  are 
such  that  this  is  impossible.  The  above  proportions  of  1  of  fire-damp  to  9.4  of  air 
form  the  most  explosive  mixture,  all  other  proportions  forming  less  explosive 
mixtures. 

From  the  second  table,  we  perceive  that  the  after-damp  contains  between  seven 
and  eight  times  as  much  free  nitrogen  as  carbonic  acid  gas,  or  choke-damp.  It  was 
at  one  time,'a  popular  mistake  to  suppose  that  the  injurious  part  of  the  after-damp 
consisted  only  of  carV>onic  acid  gas,  or  choke-damp — not  amongst  scientific  chemists, 
but  amongst  respectable  mining  authorities— and  that,  not  very  long  ago.  After-damp, 
it  may  he  seen,  by  the  second  table,  contains  about  71  parts  of  free  nitrogen,  9i  parts 
of  carbonic  acid  gas,  and,  at  the  moment  of  explosion,  19  parts  of  steam ;  so  that  it 
may  be  said,  at  this  stage,  that  after-damp  contains,  in  round  numbers,  seven  parts 
of  nitrogen,  one  part  of  carbonic  acid  gas,  and  two  parts  of  steam,  out  of  a  total  of  10 
parts.  Directly  after  the  explosion,  a  large  part  of  the  steam  condenses,  and  leaves, 
as  a  residum,  about  7J  parts  of  nitrogen,  and  one  part  of  carbonic  acid  gas,  out  of 
eight  and  one-half  parts ;  the  whole  unfit  to  breathe,  and  incapable  of  supporting 
either  life  or  combustion.  A  small  excess  of  air,  or  of  fire-damp,  might  be  left  mixed 
with  the  after-damp  of  an  explosion,  beyond  what  is  noticed  in  the  tables  as  being 
chemically  changed  ;  but  in  no  case  could  the  air  of  the  after-damp  contain  less  than 
twice  its  own  volume  of  deleterious  gases,  or  the  explosion  could  not  have  taken 
place  ;  such  a  mixture,  if  breathed,  would  soon  cause  death.  Since  explosions  can 
not  always  be  prevented,  how  important  it  is,  then,  to  be  prepared  to  mix  and  dilute 
the  after-damp  with  fresh  air,  in  as  speedy  a  manner  as  possible,  after  their  occur- 
rence. If  there  is  more  fire-damp  present  than  is  chemically  changed  by  an  explo- 
sion, the  force  of  the  explosion  itself  is  lessened,  but  the  after-damp  resulting  is  more 
deadly  than  if  an  excess  of  air  ha<l  been  present  at  the  time  of  explosion. 
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CARBONIC  OXIDE. 

This  gas  is  sometimes  called  white-damp,  when  met  with  in  the  mines.  Assum- 
ing, as  before,  that  the  atomic  volume  of  carbon  is  twice  as  great  as  that  of  oxygen, 
its  composition  is  as  follows : 

By  Atoms.    By  Weight.    By  Volmne. 

Oxygen 1     56.69    A 

Carbon 1     43.31     1 


1  100  1  condensed. 

Its  specific  gravity  is  976.195,  that  of  air  being  assumed  at  1,000;  so  that  1,000  cubic 
feet  of  air  at  32°,  and  under  a  pressure  of  14.7  lbs.  per  square  inch,  weighing  80.728 
lbs.,  an  equal  volume  of  this  gas  under  the  same  conditions  will  weigh  79.426  lbs.,  and 
one  cubic  foot  under  the  same  conditions  will,  therefore,  have  a  weight  of  .079426  lbs. 
Carbonic  oxide  has  a  much  more  deleterious  effect  on  the  animal  economy  than 
carbonic  acid ;  air  which  contains  only  one  per  cent,  of  carbonic  oxide  almost  im- 
mediately cau.se8  the  dcAth  of  warm-blooded  animals,  as  has  been  shown  by  tlie 
decisive  experiments  of  M.  Felix  Leblanc.    Carbonic  oxide  is  itself  an  intiammal>le 
gas,  but  does  not  support  the  combustion  of  other  lx)dies.    It  has  no  taste,  but  has  a 
peculiar  odor.    Small  animals  immersed  in  it  die  instantly.    When  inhaled,  it  pro- 
duces giddiness  and  fainting  fits,  even  when  mixed  with  a  fourth  of  its  bulk  of  air. 
It  is  easily  kindled,  and  burns  with  a  blue  flame,  being  transformed  into  carbonic 
acid  by  the  process.    The  carbonic  acid  formed  by  com])ustion  at  the  bottom  of  a 
coal,  coke,  or  charcoal  fire  is  sometimes  converted  into  carbonic  oxide,  by  l)eing  de- 
prived of  a  part  of  its  oxygen,  as  it  passes  upwards  through  the  red-hot  embers ;  and, 
on  coming  into  contact  with  the  air,  at  the  top  of  the  fire,  burns  tliere  with  a  blue 
flame,  and  is  again  converted  into  carbonic  acid  gas.    This  gas  is,  perhai)S,  never 
found  in  coal  mines  except  as  the  result  of  the  explosion  of  gunpowder,  or  the  com- 
bustion of  coiil  or  wood.    Carbonic  oxide  is  obtainable  in  a  state  of  purity  by  heating 
yellow  ferro-cyanide  of  potassium  with  eight  or  ten  times  its  weight  of  oil  of  vitriol. 
Bunsen  obtained  it  by  slightly  heatin*;  a  mixture  of  formic  and  sulphuric  acids ;  and 
to  ensure  the  perfect  purity  of  the  gas,  he  i)assed  it  througb  a  concentrated  solution 
of  caustic  potash.    Such  a  i)roportioii  of  this  giis  miirht  be  mixed  with  air  as  to  form 
a  mixture  in  which  candles  or  lamps  would  l)urn,  while  life  would  become  extinct: 
and  it  is  probable  tbat  many  deaths  in  mines  have  resulted  from  this  gas,  in  situations 
where  the  liglits  have  continued  tu  burn. 

It  appears  to  be  very  probable  that  the  deaths  of  the  men  and  boys  in  the  late 
accident  at  Hartley  Colliery  arose  in  a  great  measure?  from  this  gas  jriven  off  by  the 
furnace,  after  the  stoppage  of  the  air-current  by  the  closing  of  tlu*  shaft :  inasmuch 
as  the  li^^jhts  used  by  the  workmen  engaged  in  clearing  the  shaft  api)eared  to  be  rather 
increase*!  in  brilliancy  than  otherwise  at  the  time  when  the  worst  effects  were  felt 
from  the  escaping  gas;  and  the  mine  gave  off  no  fire-damp  and  very  little  choke- 
damp. 

At  page  120,  in  the  minutes  of  evidence  taken  l>efore  a  Select  Committee  of  the 
House  of  Commons,  on  accidents  in  mines,  in  1835,  the  late  George  Stephenson,  in 
reply  to  question  1,853,  gives  an  account  of  an  accident  at  Xewl^ottle  Collierj',  l>y 
which  several  persons  lost  their  lives  by  a  gas  in  which  the  lights  burnt  well,  and 
which  the  witness  supposed  to  have  been  sulphuretted  hydrogen  gas;  but  it  appears 
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to  be  more  probable  that  it  was  a  mixture  of  carbonic  oxide,  sulphurous  acid,  and  a 
small  quantity  of  carbonic  acid  gases,  generated  by  the  explosion  of  gunpowder  in  the 
drift,  where  it  was  found  to  prevail ;  because  sulphuretted  hydrogen  gas  has  a  par- 
ticularly offensive  smell,  of  which  no  mention  is  made  in  the  account  of  the  accident. 
The  writer  is  acquainted  with  several  instances  where  gases  have  caused  deaths, 
and  with  others  where  they  have  caused  severe  indisposition,  in  places  where  candles 
continued  to  burn  brightly ;  in  some  of  these  cases,  the  gases  were  apparently 
produced  by  the  explosion  of  gunpowder,  and  in  others,  by  the  combustion  of  coals ; 
and  hence  it  appears  to  be  probable  that  carbonic  oxide  was  a  prominent  ingredient 
in  them.  In  an  experiment  by  M.  Leblanc,  a  large-sized  dog  was  asphyxiated  in  an 
atmospliere  which  contained  4  per  cent,  of  carbonic  acid,  and  only  i  per  cent,  of  car- 
bonic oxide. 

HYDRO-SULPHURIC  ACID,  OR  SULPHURETTED   HYDROGEN. 

This  gas  is  sometimes  met  with  in  coal  mines.  It  is  colorless,  but  distinguishable 
by  its  unpleasant  smell,  which  resembles  that  of  rotten  eggs.  It  produces  fainting 
fits  and  asphyxia,  if  inhaled,  even  when  present  only  in  very  small  proportions  with 
atmospheric  air.  AV'heh  inhaled,  in  its  pure  state,  it  acts  as  a  powerful  narcotic  poi- 
son. It  does  not  support  combustion,  but  is  itself  inflsmmable,  and  bums  when 
exposed  to  a  supply  of  air  and  ignited  ;  and,  when  mixed  with  oxygen  gas,  the  mix- 
ture is  explosive.  It  reddens  tincture  of  litmus,  but  the  reddening  disappears  on 
exposure  to  the  air. 

The  com|x>sition  of  sulphuretted  hydrogen  is  as  follows: 

By  Atoms.  By  Weight.  By  Volume. 

Sulphur 1 94.15 l-6th 

Hydrogen 1 5.85 1 


1-100  1 

According  to  Bunsen  the  specific  gravity  of  this  gas  is  1,174.88 ;  that  of  air  being 
assumed  at  1,000,  under  the  same  conditions  as  to  temperature  and  pressure.  Sul- 
phur heated  strongly  and  repeatedly  sublimed  in  fire-damp  freed  from  oxygen  by 
phosphorus,  produced  a  considerable  enlargeiuent  of  its  volume,  sulphuretted  hydro- 
gen was  formed,  and  charcoal  precipitated ;  the  volume  of  sulpliuretted  hydrogen 
produced  (ascertained  by  absorbing  it  by  solution  of  j)Otassa)  was  exactly  double  that 
of  the  tire-damp  decomposed. 

Sulphuretted  hydrogen  gas  may  be  inflamed  by  charcoal  or  iron,  even  at  a  low  red 
heat.  In  air  it  burns  with  a  blue  flame,  forming  water  and  sulphurous  acid,  and 
depositing  sulphur.  According  to  some  authorities,  l-1500th  part  of  this  gas  in  air  is 
instantly  fatal  to  small  birds,  1-lOOOth  killed  a  middle-sized  dog,  and  a  horse  died  in 
an  atmosphere  that  contained  l-250th  part  of  its  volume.  The  presence  of  sulphu- 
retted hydrogen  gas  in  the  atmosphere,  even  in  small  proportions,  can  be  detected 
by  its  action  upon  moist  carbonate  of  lead,  spread  upon  white  paper,  which  it  black- 
ens. M.  Parent  Duchatelet  observed  that  workmen  breathed  with  imi>unity  in  an 
atmosphere  containing  1  per  cent,  of  sulphuretted  hydrogen,  and  he  states  that  he 
himself  respired  air  containing  as  much  as  3  per  cent,  of  the  gas,  without  experienc- 
ing any  serious  lesults.  This  gas  is  fonned  whenever  sulphur  in  a  very  comminuted 
form  is  brought  into  contact  with  hydrogen  in  the  act  of  being  given  off,  and  is  prob- 
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•  ably  formed,  to  some  extent,  where  pyrites  is  undergoing  decomposition  in  mines. 
When  this  gas  is  present  with  the  air,  in  mines,  candles  will  bum  in  the  mixture,  so 
that,  if  it  is  not  detected  by  its  odor,  it  may  prove  fatal  to  life  before  its  presence  is 
detected. 

It  appears  to  be  probable  that  this  gas  is  frequently  formed  in  old  unventilated 
workings  partly  filled  with  water.  There  are  two  instances  mentioned  by  Mr.  Nicholas 
Wood,  in  his  evidence  before  the  Committee  of  the  House  of  Commons  on  accidents 
in  mines,  in  1853 — one  at  Hartley  Colliery,  which  proved  fatal  to  one  person,  and 
another  af  Tyne  Main  Colliery,  where  ill  effects  were  felt,  notwithstanding  that  the 
lights  burnt  well ;  both  of  which,  in  all  likelihood,  were  due  to  the  generation  of  this 
gas  from  the  action  of  the  water  upon  pyrites  in  old  workings. 

A  man  breathes  into  his  lungs  about  one-fifth  of  a  cubic  foot  of  air  per  minute, 
and  converts  about  seven  per  cent,  (by  volume)  of  this  into  carbonic  acid  gas,  which, 
with  about  three  and  three-quarter  times  as  much  free  nitrogen,  he  exhales,  along  with 
about  66t  per  cent,  of  the  air  he  breathes,  in  an  unchanged  state.  The  largest  lamp  used 
in  mining  converts  less  oxygen  into  carbonic  acid  gas  than  a  workman.  Both  give 
off  water  vapor  as  well  as  carbonic  acid  gas.  When  coal  is  on  fire,  it  gives  off,  in 
burning,  carbonic  acid,  carbonic  oxide,  and  sulphurous  acid  gases.  The  explosion  of 
gun-powder  gives  rise  to  carbonic  acid,  nitrogen,  carbonic  oxide,  and  steam,  besides 
carburetted  and  sulphuretted  hydrogen  in  small  proportions.  In  the  ordinary  course 
of  mining,  these  causes  give  rise  to  so  small  a  quantity  of  gas,  in  proportion  to  the 
air,  that  they  hardly  belong  to  the  subject  in  hand,  unless  in  reference  to  the  state 
of  a  confined  and  unventilated  part  of  a  mine,  where  a  shot  has  been  fired,  or  in  the 
more  rare  case,  of  coal  being  on  fire  in  a  mine. 

Sir  Humphrey  Davy  discovered  that  the  flame  of  ignited  gas  would  not  pass 
through  tine  wire  gauze,  containing  28  holes  for  eaoh  inch   in  length,  or  784  holes 
per  square  inch,  unless  the  gas  is  moved  with  great  velocity  against  the  gauze,  or  the 
gauze   against  the  gas ;  and  by  enclosing  the  flame  of  an  oil  lamp  in  a  cage  made  of 
this  gauze,  we  are  able  to  carr>'  a  light  into  an  explosive  mixture  of  air  and  gas 
without  setting  the  gas  on  tire  on  the  outside  of  the  gauze;  by  this  means  an 
explosion  is  avoided.    If  we  And  ourselves  with  a  safety-lump  in  an  explosive  atmos- 
phere, we  should  only  try  to  put  out  the  flame  by  carefully  drawing  down  the  wick, 
and  by  no  means  try  to  blow  it  out,  or  we  might  blow  the  flame  through  the  gauze 
and  cause  an  explosion.    An  explosion   might  result  from  drawing  the  flame  of  the 
lamp  through  the  gauze  by  means  of  a  tobacco  pipe ;  yet  workmen  are  not  unfre- 
quently  detected  in  this  very  daring  and  dangerous  practice  in  mines.    Outside- 
feeding,  or  oil-tubes,  used  to  be  attached  to  safety-lamps,  but  these  are  dangerous, 
as  the  flame  might  pa.s8  down  the  wick  tube,  and  up  the  oil  tube,  and  so  fire  the  gas 
on  the  outside  of  the  lamp,  if  the  oil-plug  was  out  or  fitted  badly,  and  the  wick  was 
small  compared  with  the  tube ;  but  feeding  tubes  are  not  used  now,  at  least  in  many 
districts.    There  are  several  sorts  of  safety-lamps  now  more  or  less  used,  which  give 
more  light  than  the  Davy  lamp;  glass  being  used  in   lieu  of  gauze  opposite   the 
flame,    (ilass  is  brittle,  and  liable  to  crack  from  unequal  expansion,  and  many  per- 
sons do  not  think  glass  lamps  so  safe  as  the  Davy,  in  consequence.    Tlie  late  George 
Stephenson  contrived  a  safety-lamp,  having  both  glass  and  gauze  around  the  flame, 
known  as  the  Geordy,  or  Stephenson  lamp.    The  Davy  lamp  is  perhaps  the  best 
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known  lamp  for  detecting  the  presence  of  a  small  mixture  of  fire-damp  in  the  air  of 
a  mine. 

Now,  since  fire-damp,  choke-damp,  and  other  gases  are  met  with,  in  more  or  less 
abundance,  in  all  coal  mines,  it  becomes  an  important  question  as  to  how  the  bad  and 
often  fatal  effects  they  are  likely  to  produce,  if  not  properly  dealt  with,  may  best  be 
avoided.  To  this  end  it  has  sometimes  been  proposed  to  get  them  to  combine  chem- 
ically with  some  substance  to  be  presented  to  them  as  they  are  given  off ;  and  only  a 
short  time  ago  a  Mr.  Wall  had  a  proposition  of  this  kind  before  the  public.  So  far, 
however,  the  best  mode  of  dealing  with  them  appears  to  be  to  dilute  them  with  very 
large  quantities  of  fresh  air,  and  to  sweep  them  out  of  the  mine  by  an  energetic  ven- 
tilation, as  fast  as  they  are  given  off  or  generated.  After  all,  however,  the  natural 
laws  and  principles,  operating  in  the  production  of  ventilation  in  mines,  have  been 
less  generally  studied  in  England  than  on  the  Continent ;  and  from  this  cause  many 
mistakes  have  been  made  in  the  practice  of  ventilation  in  this  country.  New  arrange- 
ments for  the  ventilation  of  mines  have  sometimes  been  made  at  great  cost,  and  have 
not  been  found  to  answer  when  completed.  In  a  few  cases  lives  have  been  lost  from 
this  cause  ;  in  others,  an  inferior  arrangement  and  ventilation  have  been  produced, 
where  by  the  application  of  these  natural  principles,  a  superior  one  might  have  been 
obtained  at  the  same  or  even  at  a  smaller  cost. 


NEW   COAL    REGIONS. 


Within  the  past  year  four  new  coal  districts  have  been  opened  up, 
and  already  give  employment  to  upward  of  a  thousand  miners.  These 
new  fields  are  known  as  the  Coalton  district,  the  Corning  district,  the 
Del  Roy  district,  and  the  Wheeling  Creek  V^ alley  district. 

The  Coalton  district  is  situate  in  Jackson  county,  and  the  coal  is 
the  equivalent  of  the  Wellston  shaft  coal  and  the  Jackson  Hill  coal. 
The  bed,  which  ranges  from  three  to  four  feet  in  thickness,  lies  160  to 
180  feet  above  the  Jackson  shaft  coal — the  lowest  bed  of  the  State  series. 
The  coal  of  this  new  district,  is  one  of  the  purest  and  best  in  the  State 
of  Ohio,  or  in  the  United  States,  and  is,  perhaps,  the  best  bituminous 
steam  coal  in  the  world.  It  is  open,  Vmrning  in  character,  hence  is  fitted 
for  the  smelting  of  iron  in  a  raw  state,  for  which  purpose  it  has  been 
extensively  used  for  a  number  of  years  at  the  blast  furnaces  of  the 
Milton  Furnace  and  Coal  Company,  and  of  the  Wellston  Coal  and  Iron 
Company,  situate  at  Wellston,  the  eastern  terminus  of  the  basin. 

This  region  is  reached  by  two  newrailways — the  Dayton  and  South- 
eastern and  the  Springfield  Southern,  both  of  which  liave  been  com- 
pleted to  the  mines  within  the  past  eighteen  montlis.  The  coal  ranges 
from  2^  to  4  feet  in  thickness,  the  field  being  from  2A  to  4  miles  wide, 
and  about  six  miles  long.  The  coal  is  thickest  on  the  eastern  margin 
of  the  basin,  gradually  thinning  to  the  west  and  south,  around  the 
village  of  Coalton,  wliere  the  mines  are  mainly  located;  the  seam  is 
level  free,  and  the  mines  are  drift  openings.  In  passing  eastward,  liow- 
ever,  along  Horse  Creek,  the  rise  of  that  stream  and  the  dip  of  the  strata 
force  the  coal  under  water,  a  mile  above  the  village  of  Coalton,  and 
where  the  old  Hamden  road  crosses  the  Dayton  and  Southern  Railway, 
on  the  lands  of  Frank  Scott.  Between  this  point  and  Wellston,  one 
slope  and  two  shafts  have  been  opened  by  sinking,  the  coal  ranging 
from  3i  to  4  feet  in  thickness,  and  showing  a  quality  unsurpassed  in 
excellence. 

Although  this  is  evidently  disposed  in  a  basin  or  trough  of  limited 
area,  fully  seventy  million  tons  have  already  been  proved,  and  there  is 
good  reason  for  stating  that  other,  and  equally  valuable  deposits,  exist 
in  the  immediate  neighborhood  of  the  Wellston  or  Coalton  tract.  The 
Elk    Fork  coal,  near  the  village  of  Mc Arthur,   is,  beyond    doubt,   the 
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e<juivalent  of  the  Coalton  seam ;  the  two  deposits  are  not  only  of  equal 
thickness  and  quality,  but  they  will  doubtless  be  found  to  connect  by 
some  arm  or  basin,  in  the  course  of  their  mutual  development. 

The  Corning  coal-field  is  situate  in  the  Sunday  Creek  Valley,  in 
Perry  county,  in  the  heart  of  the  great  vein  coal-field.  The  coal  ranges 
in  thickness  from  8  to  12  feet,  and  is  of  the  same  quality,  as  it  is 
the  eciuivalent  of  New  Straitsville,  the  Shawnee  and  the  Nelsonville 
coals  of  the  Hocking  Valley.  The  mines  are  all  shaft  openings,  sunk 
along  the  valley  of  Sunday  Creek  in  the  vicinity  of  Corning  and  Rend- 
ville,  and  range  in  depth  from  40  to  70  feet. 

The  mines  are  reached  by  the  Ohio  Central  Railroad,  extending  from 
Columbus  to  Corning,  and  in  progress  of  completion  from  Corning  to 
Toledo.  This  road  which  was  projected  in  1869,  was  laid  out  from  Toledo 
to  Pomeroy,  and  was  then  known  as  the  Atlantic  and  Lake  Erie  Rail- 
road. The  panic  of  1874  prostrated  the  energies  of  the  original  projectors, 
and  the  road  lay  partially  completed  until  1879,  when  the  healthy 
revival  of  business  brought  forward  new  capital,  and  renewed  energy. 
The  company  was  reorganized  as  the  Sunday  Creek  Valley  Railroad  Co., 
and  the  lino  of  the  road  changed  from  CSrning  to  Columbus.  A  few 
months  later  the  road  was  again  changed  to  its  present  name,  the  Ohio 
Central,  with  the  object  of  extending  the  line  from  Corning  to  Toledo, 
which  has  now^  been  accomplished. 

The  road  is  now  being  extended  from  Corning  along  the  Sunday 
Creek  Valley,  eight  miles  south  of  Corning,  thence  it  returns  northward 
along  one  of  the  branches  of  Sunday  Creek  to  Buckingham,  within  three 
miles  of  Corning.  The  region  traversed  by  this  road,  from  where  it  strikes 
the  coal-field  to  its  present  terminus,  passes  through  one  of  the  most  valu- 
able coal  districts  in  the  world. 

The  Wheeling  Creek  Valley  coal-field  opens  up  the  Pittsburg  seam 
of  coal,  known  here  as  the  Ohio  river  coal.  This  coal  has  been  mined 
and  shipped  to  Cleveland  from  the  mines  of  W.  J.  Rainy  tfe  Co.,  on  the 
Ohio  river,  and  from  the  Walnut  Hill  mines,  two  miles  further  up  the 
river,  for  a  number  of  years.  Several  new  mines  have  been  opened 
during  the  summer  in  this  new  coal-field,  and  as  the  coal,  the  equivalent 
of  the  Pittsburg  bed  is  of  good  thickness,  and  fine  quality,  the  new  road 
piercing  this  district,  and  offering  increased  facilities  for  shipment,  will 
stimulate  development  and  reward  the  mining  adventurer.  The  mines 
now  opened  are  level  free,  the  coal  being  accessible  by  drift  mining.  As 
the  Pittsburg  coal  is  remarkably  free  from  wants,  faults  or  other  mining 
troubles,  and  the  seam  is  met  wherever  it  is  due,  a  great  coal  region,  and 
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one  of  the  best  in  the  State,  will  soon  develop  itself  along  the  Wheeling 
Creek  Valley. 

The  Del  Roy  coal  field  is  situated  in  Carroll  county ;  the  coal  in 
progress  of  development  is  the  No.  6  of  the  State  geological  survey,  the 
equivalent  of  the  Straitsville,  Shawnee,  Nelsonville,  Sunday  Creek,  Mon- 
day Creek,  Steubenville,  Salineville,  and  Coshocton  coals.  Thiscoal  bed  is 
one  of  the  most  persistent  of  the  series  comprising  the  great  Allegheny 
coal  field.  It  is  nearly  everywhere  of  suitable  thickness,  and  of  gcxxi 
quality.  A  large  number  of  country  banks  have  been  opened  for  years 
in  this  new  district,  the  coal  being  generally  level  free,  and  accessible 
by  drift  mining.  The  quality  of  the  coal  is  good,  comparing  with  the 
Massillon  coal,  and  the  bed  ranges  from  four  to  five  and  one-half  feet  in 
thickness.  The  district,  at  some  points,  as  the  developments  already 
show,  is  likely  to  be  subject  to  "horse-backs,"  in  the  coal,  caused  by  the 
sandrock  which  everywhere  lies  a  few  feet  above  the  roof  of  No.  6, 
coming  down  and  cutting  into  the  seam,  and  usurping  its  place. 

Four  new  firms  have  commenced  operations  at  Del  Roy,  namely,  the 
Empire  Coal  Co.,  the  Connotton  Valley  Coal  Co.,  the  Del  Roy  Coal  and 
Coke  Co.,  and  Samuel  Allen^  The  Boston  Coal  Co.,  which,  unfortunately, 
opened  on  the  line  of  a  '*horse-back,''  has,  after  a  considerable  outlay  of 
money  in  driving  through  it,  suspended  work  for  the  present.  The 
mines  are  level  free,  are  drift  openings,  and  are  well  laid  out  and  opened 
so  far  as  the  work  has  gone.  As  the  workings  extend  underground, 
however,  more  than  ordinary  mining  intelligence  will  be  required  in 
directing  their  operation,  in  overcoming  horse-backs,  maintaining  good 
and  substantial  hauling  roads  over  the  wavy  coal  floor,  and  in  i)roviding 
water-wavs. 

The  coal  is  shipped  from  the  mines  at  Del  Roy  to  Canton,  along  the 
Connotton  Valley  Railroad — a  narrow-guage  track — whence  it  is  reloaded 
in  standard  gauge  flats,  and  shipped  by  the  valley  road  to  Cleveland  and 
Akron.  The  Connotton  Valley  road  is  now  in  course  of  construction 
from  Canton  to  Cleveland,  and  an  extension  from  Del  Roy  southward  to 
Sherrodsville,  seven  and  one-half  miles,  is  also  under  way,  which,  when 
completed,  will  cut  deep  into  the  heart  of  an  undeveloped  district. 

The  Del  Roy  coal  field  is  destined  to  play  an  important  part  in  the 
future  coal  trade  of  Cleveland  and  the  Lake,  The  coals  of  Massillon  and 
the  Mahoning  valley,  opened  on  the  lower  coal  of  th(?  State  series,  are 
yearly  approaching  exhaustion.  Ten  years  hence,  and  the  magnificent 
block  coal  of  the  Mahoning  valley  will  be  as  rare  as  it  is  valuable. 
There  is  no  help  for  this,  and  new  fields  will  have  to  be  drawn  upon  to 
replace  the  supply,  though  no  new  field  can  rej)lace  the  quality. 


EARLY  MINING  NOTES. 


In  former  report,  sketches  of  the  early  development  of  our  coal 
mines  have  been  published  from  time  to  time,  as  I  have  been  able  to 
collect  facts  on  the  subject  while  traveling  through  the  mining  regions 
of  the  State  visiting  and  inspecting  the  mines.  A  number  of  our 
pioneer  mines  still  purvive.  Mr.  Asaph  Whittlesey,  father  of  Col. 
Charles  Whittlesey,  of  Cleveland,  the  eminent  geologist,  was  one  of  the 
first  miners  of  Northeastern  Ohio,  and  Col.  Whittlesey  has  published  a 
very  interesting  account  of  the  discovery  and  development  of  the  coals 
of  that  part  of  the  State.  The  Talmadge  Coal  Company,  organized  in 
1838,  opened  a  valuable  mine  on  Coal  Hill,  which  furnished  most  of  the 
coal  shipped  to  Cleveland,  until  the  year  1845.  The  coal  on  this  prop- 
erty was  discovered  by  Mr.  F.  H.  Wright,  in  1825,  while  digging  a 
ground-hog  out  from  under  a  stump.  The  mine  was  opened  by  stripping, 
and  the  coal  worked  out  with  pick-axes.  In  1838  experienced  miners 
from  Pennsylvania  were  employed  to  work  the  coal,  in  a  systematic 
manner.  The  father  of  Dr.  J.  S.  Newberry,  chief  of  the  late  geological 
survey,  was  also  one  of  the  pioneer  miners  of  Northeastern  Ohio,  having 
opened  a  mine  at  Talmadge  and  shipped  coal  to  Cleveland  in  the  year 
1828.  In  recording  this  fact  in  my  annual  report  for  the  year  1877,  I 
was  agreeably  surprised  to  receive  the  following  letter  from  Mr.  H.  V. 
Bronson,  who  took  the  first  boat-load  of  coal  to  Cleveland.  .  The  letter  is 
worthy  of  being  preserved  : 

Peninsula,  Summit  County,  Omo, 

April  8,  1878. 
Andrew  Roy,  Es^.: 

Sir:  Not  long  since  I  saw  in  the  papers  that  in  your  annual  report,  as  State 
Inspector  of  Mines,  that  the  first  coal  shipped  by  canal  to  Cleveland  was  in  the  year 
1828,  and  by  the  late  Mr.  Henry  Newberry,  of  Cuyalioga  Falls,  father  of  Professor 
Newberry,  of  Cleveland.  I  took  that  coal  to  Cleveland  for  Mr.  Newberry,  it  being  60 
years  ago  since  it  was  done.  I  was  then  in  the  seventeenth  year  of  my  age,  and 
have  resided  in  this  place  ever  since  1824.  There  were  three  of  us  boys  on  the  boat. 
One  of  them  was  about  a  year  my  junior,  and  now  resides  in  one  of  the  townships 
of  Cuyahoga  county,  and  became  a  successful  inventor  and  business  man.  The 
other  one  was  then  in  the  twelfth  year  of  his  age,  and  is  now  a  lawyer  with  a  lucra- 
tive practice,  in  a  beautiful  growing  city  in  an  adjoining  State.  On  the  first  day  of 
Januar>'^  last,  I  made  a  New  Year's  call  on  Prof.  Newberry,  at  his  home  in  Cleveland. 
A  few  years  ago  I  presented  Prof.  Newberry  with  a  lump  of  the  coal  taken  from  one 
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of  the  boat-loads  of  that  coal.  As  this  whole  traDsaction  is  somewhat  remarkable,  I 
have  taken  the  liberty  to  write  you  about  it,  especially  as  we  three  boatmen  are 
natives  of  Cuyahoga  county. 

Yours,  respectfully, 

H.  V.  Bronson. 

Col.  Charles  Whittlesey,  on  the  other  hand,  disputes  with  Prof. 
Newberry  the  priority  of  developing  the  coal  mines  of  this  part  of  the 
State.  The  following  extract,  from  the  published  papers  of  Col.  Whitt- 
lesey, is  of  great  interest  : 

"  Coal  was  discovered  in  Tallmad|fe,  a  mile  west  of  the  Centre,  as  early  as  1810. 

"  It  was  visible  in  a  small  ravine  on  the  land  of  Justus  Barnes,  where  for  many 
years  blacksmiths  from  the  adjacent  county  came  and  dug  it  from  an  open  pit.  The 
late  Jotham  Blakeslee,  of  Tallmadge,  who  only  recently  died,  has  often  told  me  that 
he  had  procured  it  there  from  1810  to  1819,  and  that  no  other  coal  was  then  known 
in  Northern  Ohio.  As  early  as  1755,  mineral  coal  had  been  discovered  near  Bolivar, 
in  Tuscarawas  county,  by  its  being  seen  on  fire,  smoking  and  slowly  bumincr  in  the 
ground,  but  I  am  not  aware  that  it  was  dug  or  mined  for  use  as  fuel,  in  this  part  of 
the  State,  prior  to  1810.  My  recollections  of  the  place  extend  to  1819  or  1820,  when 
my  father,  Asaph  Whittlesey,  and  Samuel  Newton,  purchased  the  property  of  Barnes, 
and  soon  drove  an  entry  into  the  blufl'.  The  seam  was  four  feet  thick,  and  from  this 
time  was  regularly  mined.  Francis  H.  Wright  not  long  afterward  opened  a  mine  on 
his  land  half  a  mile  north,  at  the  eastern  base  of  Coal  Hill.  About  1826  or  1827, 
Henry  Newberry,  of  Cuyahoga  Falls,  opened  a  bank  at  the  Corners,  half  a  mile 
farther  north. 

"  In  the  year  1838,  Coal  Hill,  which  was  owned  principally  by  Aspah  Whittlesey, 
Daniel  Upson  and  F.  H.  Wright,  was  put  into  a  corporation  under  the  name  of  the 
"  Tallmadge  Coal  Company."  A  tram  railway  to  the  canal  furnished  most  of  the  coal 
brought  to  Cleveland  until  1845.  As  soon  as  the  canal  was  made  navigable  to  Lock 
19,  north  of  Akron,  in  1828,  Whittlesey  and  Newton  took  coal  there  with  teams  to  be 
shipped,  and  the  business  was  continued  until  1832,  when  the  canal  reached  the  coal 
fields  near  Massillon,  which  were  on  its  banks,  and  were  worked  by  Cyrus  Menden- 
hall.  Professor  Newberry,  of  the  State  Survey,  has  repeatedly  claimed  orally  and  in 
print,  for  himself  and  his  father,  the  merit  of  originating  the  coal  business  of  Cleve- 
land. The  late  Mr.  Newberry,  of  Cuyahoga  Falls,  took  coal  by  teams  to  the  canal  in 
1829,  i)ossibly  in  1828,  but  was  neither  the  originator,  or  a  large  operator,  in  that  line, 
or  any  other  branch  of  the  coal  business.  He  did  not  reside  in  Ohio  prior  to  1824, 
when  the  learned  Professor  was  about  eight  years  of  age ;  and  even  in  1828-9  was 
certainly  too  young  to  engage  largely  in  such  operations." 

The  following  extract,  from  the  writings  of  Col.  Whittlesy,  in  refer- 
ence to  the  first  use  of  raw  coal  in  the  blast  furnaces  of  the  United 
States,  in  the  reduction  of  iron  ore,  is  also  of  very  great  interest : 

A  sharp  correspondence  occurred,  in  1869,  between  the  partisans  of  the  Clay 
furnace,  and  those  of  the  Ix)well  furnace,  as  to  their  priority  in  the  use  of  raw  coal. 
The  credit  of  making  the  first  iron  with  raw  bituminous,  or  semi-bituminous,  coal, 
in  the  United  States,  belongs  to  one  of  these  firms.    An  account  of  the  blowing  in  of 
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the  Lowell  furnace,  on  the  8th  of  August,  1846,  may  be  seen  in  the  Trumbull  Democrat^ 
of  Warren,  dated  August  15, 1846,  where  it  is  stated  that  to  "these  gentlemen  (Wil- 
kinson, Wilkes  &  Co.)  belongs  the  honor  of  being  the  ^firat  perwm  in  the  United  States 
who  have  succeeded  in  putting  a  furnace  in  blast  with  raw  bituminous  coal.^*  According 
to  Mr.  Wilkes,  writing  from  Painesville,  April  2, 1869,  this  furnace  was  run  with  coke 
several  months,  but  at  what  time  he  does  not  state.  It  is  admitted  that  Mr.  David 
Himrod,  now  of  Youngstown,  produced  the  Jirst  metal,  with  raw  coal,  about  the  close 
of  the  year  1845,  and  has  continued  to  use  it  ever  since.  The  friends  of  Wilkinson 
&  Co.  claim  that  it  was  an  accident,  and  a  necessity,  wliile  their  works  were  built  and 
intended  for  raw  coal.  Without  attempting  to  settle  the  question  to  whom  belongs 
the  most  merit  for  this  first  success,  all  iron  masters,  and  every  one  who  takes  an  in- 
terest in  the  enormous  business  which  has  arisen  from  the  enterprise  and  intelligence 
of  these  firms,  must  feel  willing  to  regard  them  as  public  benefactors.  There  are 
said  to  be  at  the  present  time  thirty-seven  (37)  furnaces,  nearly  half  the  number 
there  is  in  Ohio,  working  on  that  fuel,  on  the  waters  of  the  Mahoning  and  the  She- 
nango.  Most  of  them  have  business  relations  with  Cleveland.  The  metal  produced 
is  largely  from  Lake  Superior  ore,  and,  for  variety  of  uses,  has  not  its  equal  in  quality 
in  any  part  of  the  world,  excepting  only  iron  made  with  charcoal,  from  similar  ores. 
That  made  with  coke,  must,  of  necessity,  be  inferior  in  grade ;  but  for  rails,  and  many 
other  uses,  there  is  a  large  market  for  second  and  third-class  metal. 

The  first  coal  mined  at  Mineral  Ridge  occurred  in  the  year  1835,  the 
mine  being  situate  in  Coal  Run,  on  the  south  side  of  the  village,  on  the 
land  of  Michael  Ohl.  In  1833,  Roger  Hill,  a  Pennsylvanian,  who  had 
mined  coal  in  Beaver  county,  of  that  State,  moved  to  Mineral  Ridge. 
He  showed  Mr.  Ohl  the  coal  exposed  in  the  run,  and  advised  him  to  open 
a  mine.  Two  years  later  Hill  commenced  work  for  Ohl,  and,  in  drifting 
into  the  hill,  found  a  seam  of  coal  four  feet  thick.  He  selected  a  smooth, 
square,  and  heavy  piece,  and  carried  it  home  to  test  its  quality.  The 
piece  refused  to  burn,  and  was  pronounced  by  Hill  to  be  bastard  cannel 
coal,  or  blackstone.  The  other  parts  of  the  seam  proved  to  be  of  good 
quality,  and  the  "blackstone"  was  left  unwrought  in  the  mine,  forming 
the  floor  of  the  bed.  The  coal  found  a  ready  sale  for  blacksmithing  pur- 
poses, and  for  household  use. 

John  Lewis,  a  miner,  originally  from  Monmouthsliire,  England, 
had  settled  in  Mineral  Ridge  in  the  year  1854.  One  day,  while  sinking 
a  hole  in  the  floor  of  his  working  place,  to  set  up  a  prop,  he  was  struck 
with  the  similarity  of  the  blackstone  to  the  black-band  ore  he  had  mined 
at  the  Victoria  mines,  in  the  old  country.  He  stated  to  Messrs.  Ward 
and  company  his  opinion  of  the  coal  floor  that  it  was  a  valuable  deposit 
of  black-band  ore.  Messrs.  Ward  and  company  directed  the  English 
miner  to  mine  and  calcine  a  quantity  of  the  ore.  The  result  proved  the 
correctness  of  the  miner's  practical  knowledge.     All  the  old  coal  openings 
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were  now  re-opened  and  searched  over  for  the  black-band,  and  it  was 
lifted  in  every  working  place,  old  and  new. 

It  was  not  until  the  year  1868,  however,  that  the  real  value  of  the 
black-band  was  fully  appreciated.  For  a  number  of  years  after  its  dis- 
covery the  art  of  calcining  it  and  using  it  prudently,  in  connection  with 
the  lake  ores,  in  the  blast  furnace,  was  not  well  understood.  Since  that 
time,  however,  the  iron  made  from  a  judicious  mixture  of  the  black- 
band  ore  of  the  Mahoning  Valley  has  taken  the  front  rank  in  the  iron 
market  of  the  United  States,  and  is  everywhere  known  and  prized  as 
"American-Scotch." 

The  first  coal  shipped  to  Cleveland  from  Mineral  Ridge  took  place 
in  the  year  1857,  from  the  mines  of  Messrs.  Rice,  French,  Cook  &  Co. 
The  shaft,  afterwards  known  as  the  old  Peacock  mine,  was  followed  by 
the  opening  of  the  Morris  and  Price  slope.  Shortly  afterward  the  Tod 
and  Wells  shaft  was  sunk.  The  coal  of  this  district  has  always  main- 
tained a  good  reputation  as  a  house  fuel,  and  as  specially  adapted  for 
rolling-mill  purposes  and  for  the  generation  of  steam. 

COAL-CUTTJNG   MACHINERY. 

There  seems  to  be  good  reason  for  stating  that  coal-cutting 
machinery   is  destined,  ere   long,  to  become  of   general   use   in   coal- 

* 

mining.  In  Ohio  the  Lechner  machine  has  been  in  continuous  use  in 
several  of  the  mines  of  the  Hocking  Valley  for  upwards  of  three  years. 
Since  its  introduction  it  has  been  improved  in  one  or  two  imix)rtant 
particular}^,  and  will,  no  doubt,  be  further  improved  from  time  to  time, 
until  systematic  perfection  is  reached.  Coal-cutting  machinery  jx)?- 
sesses  marked  advantages  to  the  working  miners  over  hand-mining,  one 
great  advantage  })eing  in  the  easy  method  of  undercutting.  As  this  is 
done  almost  invariably  on  the  bottom  of  the  coal-seam,  the  miner  is 
required  in  using  the  pick  to  sit  on  the  ground,  which  is  often  wet  and 
always  damp ;  and  in  reaching  back  witli  the  pick,  in  holeing,  he  lies 
down  on  his  side,  his  shoulder  resting  on  his  thigh ;  rheumatism  and 
lumbago  attack  him  in  consequence,  while  the  work  of  undercutting 
itself,  in  this  constrained  position,  is  not  only  the  most  laborious,  but  it 
is  the  most  exhausting  work  to  which  the  human  frame  can  be  put. 
Another  advantage  consists  in  the  increased  purity  of  the  mine  atmos- 
phere. The  machine  is  worked  by  compressed  air,  which,  liberated  at 
the  working  faces,  forms  a  discharge  or  return  current,  which  carries 
away  the  gases  as  fast  as  they  are  generated. 

In  the  mines  of  Great  Britain,  mining  machinery  has  been  intro- 
duced  for   many  years,  numerous  inventions   having   been   made  and 
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numerous  patents  granted,  but  very  few  of  the  machines  have  been 
found  in  practice  to  reduce  the  cost  of  mining.  During  the  past  year, 
however,  renewed  eflfort  has  been  made  to  perfect  coal-cutting  machinery 
in  that  country,  and  some  of  the  best  English  mechanics  have  been 
shipped  to  Germany  and  our  own  country. 

During  the  "  mining  troubles "  in  the  Hocking  Valley  last  sum- 
mer, a  feeling  prevailed  outside  of  this  mining  region  that  the  miners 
were  fighting  against  the  introduction  of  mining  machines.  This 
impression  was  all  wrong.  No  intelligent  miner  will  oppose,  but  will 
welcome  the  use  of  machinery  in  coal-mining,  for  it  will  come  as  the 
friend  of  the  miner.  There  may  be  disputes  in  regard  to  wages  with 
coal-cutting  machines,  as  there  are  disputes  now  in  the  old  method  of 
hand-mining,  but  no  serious  oi)position  will  be  placed  in  the  way  of  a 
coal-cutting  machine  in  Ohio  or  elsewhere,  and  even  if  the  miners 
should,  in  defiance  of  good  sense,  and  their  own  true  interests,  attempt 
to  do  so,  they  would  simply  attempt  an  impossibility  and  throw  away 
their  labor,  for  if  coal-cutting  machinery  can  be  made  to  reduce  the 
cost  of  getting  the  coal  without  reducing  the  wages  of  labor,  it  will  as 
surely  supplant  hand-labor  as  labor-saving  machinery  has  hitherto  done 
in  every  other  department  of  human  industry.  If,  on  the  other  hand, 
these  coal-cutting  machines  cannot  reduce  the  cost  of  coal  getting  they 
will  prove  a  failure,  no  matter  how  ingeniously  they  may  be  got  up. 

The  Lechner  machine  is  an  Ohio  invention,  having  been  patented 
by  Mr.  Francis  M.  Lechner,  of  Columbiana  county,  July  20,  1877.  This 
coal-cutter,  as  are  all  other  mining  machines,  is  worked  by  means  of 
compressed  air.  The  coal  is  cut  or  undermined  in  the  bottom  of  the 
vein  by  means  of  a  horizontal  revolving  bar,  3  feet  in  length,  to  which 
a  number  of  sharp  steel  points  are  attached,  which  grind  the  under- 
cuttings  to  dust.  The  undercutting  is  made  five  fieet  deep  and  four 
inches  in  thickness,  the  debris  being  removed  as  fast  as  it  is  formed  by 
revolving  chains  or  scrapers.  As  soon  as  an  attack  is  completed,  the 
cutting-machine  is  withdrawn  and  shifted  over  three  feet,  and  another 
depth  of  five  feet  undercut.  This  operation  is  repeated  until  the  whole 
breadth  of  room  has  been  undermined,  when  the  machine  is  placed  on  a 
truck  and  hauled  into  an  adjoining  room. 

The  Lechner  machine,  as  now  inpjoVed,  is  only  20  inches  in  height, 
and  hence  is  adaj)ted  to  every  seam  of  coal  of  workable  thickness.  It  is 
now  in  use  at  the  Bellville  and  Grape  Creek  mines,  in  Illinois. 
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Another  coal-cutting  machine,  which  has  bten  in  use  in  the  coal  mines 
in  Illinois  for  five  or  six  years,  and  which  is  now  in  use  in  the  mines  of 
the  Hocking  Valley  and  Mahoning  Valley  regions  of  Ohio,  called  the  Har- 
rison coal-cutter,  is  perse veringly  at  work  to  solve  the  problem  of  machine- 
power  in  coal-getting.     This  machine,  called  the  "  Iron  Man  "  by  the 
miners,  was  first  introduced  in  the  mines  of  the  Diamond  Coal  and 
Mining  Company,  in  the  State  of  Illinois,  in  1875.     Since  its  introduc- 
tion it  has  been  greatly  improved.     During  the  past  summer  the  Chicago, 
Wilmington  and  Vermillion  Coal  Company,  one  of  the  wealthiest  min- 
ing corporations  in  the  West,  put  ten  (10)  of  these  machines  at  work  in 
their  mines  in  Illinois,  fitting  up  a  blowing-engine  of  50-horse  power  for 
supplying  the  coal-cutters  with  compressed  air.     The  coal-cutter,  oper- 
ated by  a  piston  which  works  straight  out  from  the  cylinder,  consists  of 
a  pick  which  has  two  points.     This  pick,  which  is  about  8  pounds  weight 
and  ten  inches  long,  is  made  out  of  solid  steel.  The  pressure  of  air  for  work- 
ing the  push  ranges  from  10  to  60  pounds.     There  is  some  trouble  exi)eri- 
enced  in  regulating  the  length  of  strike  of  the  pick,  and  the  number  of 
blows  per  minute  to  be  delivered  on  the  coal.     This  is  a  matter,  however, 
which  can  and  will  be  properly  regulated  in  time. 

These  are  the  only  machines  which  have  yet  been  applied  to  coal- 
mining in  the  United  States.  Our  British  friends,  however,  having 
been  struggling  with  this  problem  for  nearly  a  century,  and  first  and 
last  have  patented  upward  of  100  improved  coal-cutters,  yet,  to-day  the 
mass  of  England's  coal  is  cut  with  the  brawny  muscles  of  her  subterra- 
nean sons  of  toil,  and  it  is  likely  to  be  so  cut  for  many  years  to  come. 

CHKCK-WEIGHMASTERS. 

During  a  visit  to  the  Mahoning   Valley  mines,   in  the   month  of 
August,  one  of  the  parties  interested  in  the  rent,  or  royalty  of  the  coal, 
mined  by  the  Church  Hill  Coal  Company,  complained  to  me  that  the 
weights  of  coal  were  not  satisfactory  (either  to  himself,  his  associates   in 
the  royalty  of  the  mine,  or  to  the  miners.     I  gave  him  a  copy  of  the 
statute,  and  told  him  the  law  provided  a  remedy  in  the  appointment  of 
a  check-weighmaster.     Those  interested  in  the  royalty  of  the  coal,  and 
the  miners,  jointly,  shortly  afterwards  employed  a  check-weighmaster. 
The  company  objected  to  the  party  selected,  on  the  ground  that  he  was 
not  selected  so  much  to   see  the  coal  weighed  in   the  interest  of  the 
miners  and  landowners,  as  to  provoke  a  <|uarrel   with  the  company's 
weighmaster,  and  refused  to  run  the  mine.    The  miners  then,  on  their 
own  account,  appointed  another  party  as  check-weighmaster  for  them- 
selves.    The  company  objected  again,  stopped  the  mine  and  notified  the 
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miners,  through  their  superintendent,  that  no  check-weighmaster  would 
be  allowed.  The  miners  thereupon  called  a  meeting,  and  as  a  result, 
sent  me  the  following  communication  : 

Church  Hu.l,  Ohio,  September  3, 1880. 

Andrew  Roy,  Esq.,  State  Inspector  of  Mines : 

Sir:    After  having  appointed  a  check-weighmaster,  at  the  Church  Hill  Coal 
Company's  mine,  and  said  check-weighmaster  having  been  refused  free  access  to  the 
scales,  we,  the  miners  of  said  mines,  demand  of  you  to  enforce  the  law  of  the  8tate. 
(Signed  by  the  committee  on  behalf  of  the  miners  of  the  said  mines) 

John  Sands,  • 

Benjamin  Williams. 

On  receiving  this  communication,  I  called  upon  the  members  of  the 
Church  Hill  Coal  Company,  at  their  ofHce  in  Youngstown,  to  talk  over 
the  situation,  and  learned^that  their  objection  to  allowing  a  check-weigh- 
master at  the  scales  was  not  through  any  desire  to  disregard  the  mining 
law  of  the  State,  but  because  a  proper  person  had  not  been  appointed 
by  the  miners  (collectively,  or  by  the  miners  and  landowners 
jointly.  I  informed  the  president  of  the  company  that  the  parties 
in  interest  were  the  proper  judges  as  to  the  fitness  of  the 
persons  selected  for  check-weighmaster,  that  the  dutie*  of  a  cheek- 
weighniaster  were  defined  by  law,  and  that  when  such  employe 
of  the  miners  and  landowners  exceeded  his  duty,  he  could  then  be 
removed.  An  understanding,  satisfactory  to  all  concerned,  was  reached, 
and  the  mine  resumed  work  with  a  check-weighmaster,  and  a  *' Billy 
fair-play,  "  a  machine  which  is  placed  under  the  screen  o  catch  the 
slack,  or  tine  coal  from  the  mine  cars  as  they  are  dumped  into  the 
chutes.  This  fine  coal,  which  is  unmerchantable,  is  deducted  from  the 
weight  of  the  car,  and  the  honest  and  dishonest  loaders  are  thus  placed 
on  e^jual  footing.  Formerly  the  amount  of  slack  in  each  car,  exceeding 
100  pounds  in  weight,  was  guessed  at  by  the  weighmaster,  but  the 
"  Billy  "  detects  the  true  amount.  Those  miners  who  are  in  the  habit 
of  loading  dirty  coal,  are  now  as  angry  with  the  "  Billy  "  as  they  formerly 
were  with  the  weighmaster  of  the  company. 

A  few  weeks  later  I  was  again  called  to  the  Mahoning  Valley  to  see 
a  check-weighmaster,  appointed  at  tlie  Halliday  Slope,  in  Trumbull 
county,  the  ofHcers  in  charge  of  this  mine  having  refused  a  check-weigh- 
master, appointed  by  the  miners,  access  to  the  scales.  Before  my  arrival, 
the  miners  had  withdrawn  their  demand  for  a  check-weighmaster,  hav- 
ing become  dissatisfied  with  the  results  of  the  operations  of  the  *^Billy 
fair-play"  at  the  mines  of  the  Church  Hill  Coal  Company. 
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Some  weeks  before  the  misunderstanding  arose  between  the  Church 
Hill  Coal  Co.  and  their  employes,  regarding  the  check-weighmaster,  the 
miners  employed  in  the  Brookfield  Coal  Co.'s  mine,  jointly  with  the 
parties  interested  in  the  royalty  of  the  coal,  had  employed  a  check- 
weighmaster  to  see  the  coal  fairly  weighed.  The  company  refused  him 
access  to  the  scales,  and  the  miners,  indignant  at  such  treatment,  struck. 
After  several  weeks'  idleness  they  returned  to  work  without  a  check- 
master.  This  is  not  the  proper  course  to  pursue  on  the  part  of  the 
miners  when  refused  access  to  the  scales.  They  should  continue  work, 
and  notify  the  Mine  Inspector  of  the  action  of  the  company.  In  nine 
cases  out  of  ten  explanation  and  mutual  concession  on  the  part  of  both, 
will  adjust  the  difficulty  without  a  strike.  In  any  event,  it  is  the  duty 
of  the  Mine  Inspector,  when  properly  notified,  to  enforce  the  law,  and  so 
long  as  I  hold  the  office,  I  will  not  hesitate  to  enforce  it  by  appeal  to  the 
courts  when  no  other  recourse  is  left  me.  A  wealthy  corporation  can 
starve  the  miners  into  submission,  but  cannot  starve  the  State  of  Ohio. 
Strikes,  at  best,  are  a  questicmable  means  for  the  redress  of  any  grievance ; 
their  frequency  and  their  folly  have  prevented  many  a  necessary  and 
proper  concession.  I  trust  there  will  be  no  more  strikes  because  the 
operators  of  a  mine  refuse  to  all  a  person  employed  by  the  miners,  col- 
lectively, or  by  the  miners  and  landowners  jointly,  free  access  to  the 
scales,  but  that  in  future  cases  of  such  refusal,  appeal  will  be  made  to 
the  Mine  Inspector  to  enforce  the  law. 

LEGISLATION    FOR  THE    PROTECTION   OF   MINERS. 

The  tirst  legislation  had  in  the  United  States  for  the  protection  of 
the  lives  and  safety  of  miners,  was  enacted  by  the  Legislature  of  Penn- 
sylvania. The  anthracite  coal  mines  of  that  State,  owing  to  the  steep 
inclination  and  great  thickness  of  the  veins,  are  very  dangerous  to  human 
life.  In  1869,  the  General  Assembly  passed  a  law  providing  for  ^*The 
protection  of  the  health  and  safety  of  persons  employed  in  the  mines  of 
Schuylkill  county,"  and  under  this  law  the  (governor  appointed  one 
Inspector  of  Mines,  to  see  that  the  provisions  of  the  act  were  properly 
enforced  and  obeyed.  The  law  had  been  in  operation  only  a  few  months 
when  the  Avondale  shaft,  situate  in  Luzurne  county,  t(X)k  fire.  The 
mine  had  but  one  opening,  and  the  whole  underground  force,  numbering 
109  souls,  were  suffocated  to  death  by  the  gases  formed  from  the  combus- 
tion of  the  immense  wooden  structure  surrounding  the  top  of  the  shaft. 
At  the  following  session  of  the  Legislature,  the  mining  law  was  amended, 
and  made  to  extend  to  all  the  anthracite  coal  mines  in  the  State.     Under 
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the  new  law,  six  Mine  Inspectors  were  appointed  by  the  Governor,  and 
charged  with  the  enforcement  of  the  provisions  of  the  act. 

In  April,  1871,  the  Legislature  of  Ohio  followed  that  of  Pennsylvania, 
and  passed  a  law  for  the  "regulation  and  working  of  coal  mines,''  but  as 
no  provision  was  made  for  authorized  official  inspection  of  the  mines,  no 
attention  was  paid  to  the  requirements  of  the  act  by  the  mine  operators 
and  their  superintendents.  On  the  21st  of  March,  1874,  however,  the 
General  Assembly  amended  the  law  by  providing  for  official  supervision 
of  the  mines.  On  the  6th  of  April,  following,  Gov.  William  Allen 
appointed  myself  Inspector  of  Mines,  the  new  law  making  provision  for 
the  appointment,  by  the  Governor,  of  one  State  Inspec^tor  of  Mines,  who 
should  hold  the  office  for  four  years.  My  term  of  office  having  expired 
April  6,  1878,  Gov.  R.  M.  Bishop  appointed  James  B.  Poston,  of  Hocking 
county,  Inspector.  Mr.  Poston  held  the  office  until  November  14,  1879, 
when  he  resigned,  and  Gov.  Bishop  commissioned  David  Owens,  of 
Trumbull  county,  to  fill  the  vacancy.  The  Senate  failing  to  confirm  the 
nomination  of  Mr.  Owens,  Gov.  Foster  reappointed  me  to  the  office,  my 
commission  bearing  date  February  12,  1880.  I  avSsumed  the  duties  of 
the  office  on  the  15th  of  February,  and  liavc  since  been  employed  visiting 
and  inspecting  the  coal  mines  of  the  State,  as  often  as  my  other  official 
duties  would  permit,  to  see  that  the  law  was  enforced  and  obeyed. 

The  State  of  Maryland,  tliough  possessing  one  shaft  mine  only,  and 
but  thirty-five  mines,  all  told,  followed  Ohio,  and  enacted  a  law,  in  1(S76, 
for  the  ventilation  and  inspection  of  the  coal  mines  of  the  State.  One 
State  Mine  Inspector  is  charged  with  the  due  enforcement  of  the  mining 
law.  In  the  spring  of  1(S77,  the  Legislature  of  Pennsylvania  eorreeted  the 
blunder  of  the  act  of  1809,  which  coiiHued  the  mines-insju'ction  law  to 
the  anthracite  coal  mines  of  the  State,  and  ])assed  an  act  *'j)roviding  for 
the  means  of  securing  the  health  and  safety  of  persons  eni])loyed  in  the 
bituminous  coal  mines  of  Pennsvlvania."  Tuder  this  law  three  Mine 
Ins|)ectors  are  appointed  by  the  State,  to  see  that  this  law  is  projjerly 
complied  with.  This  gives  Pennsylvania  nine  Inspectors  of  Klines — three 
for  the  soft  coal  and  six  for  the  hard  coal  retrions. 

Indiana  and  Illinois  have,  also,  mine  inspection  laws  upon  their 
statute  books.  In  the  State  of  Indiana,  the  ^line  Inspector,  though  a 
State  ofticer,  and  appointed  by  the  Governor,  is  not  a  salaried  oflicial, 
but  is  authorized  to  charge  S5.00  for  every  mine  ins])ected,  and  the  mine 
owner  is  required  to  ])ay  the  cost,  but  no  mine  is  reciuired  to  he  inspected 
more  than  three  times  in  each  vear.  In  the  State  of  Illinois  there  is  one 
Mine  Inspector  for  every  county  in  which  coal  is  mined,  and  the  County 
Surveyor  is  made  Mine  Inspector  by  law.     He  is  empowered,  in  the 
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discharge  of  his  duties  as  County  Inspector  of  Mines,  to  call  to  his  assist- 
ance one  practical  miner  of  acknowledged  intelligence  and  judgment.  As 
the  County  Surveyors  have,  very  generally,  no  great  desire  to  venture 
into  the  bowels  of  the  earth,  and  traverse,  for  hours,  in  a  stooping  posture, 
the  many  and  intricate  galleries  of  a  coal  mine,  to  reach  the  underground 
chambers  of  the  miners,  the  dangers  of  whose  labyrinthian  workshops 
they  cannot  comprehend,  the  work  of  mine  inspection  in  this  State  is 
left  with  the  deputies  or  assistants  of  the  county  surveyors. 

No  other  States  of  the  Union,  besides  those  already  named,  have  yet 
enacted  laws  for  the  protection  of  the  lives  and  safety  of  their  under- 
ground miners,  but  every  mining  State  will  do  so  in  time,  as  their  min- 
eral treasures  become  more  and  more  developed,  and  the  dangers  to  life, 
health  and  limb  in  the  mines  attract  the  public  attention. 

In  Great  Britain,  the  first  act  for  the  inspection  of  mines  of  the 
United  Kingdom  was  passed  in  the  year  1860.  The  law,  as  first  enacted, 
was  very  imperfect.  It  provided  for  the  appointment  of  two  Mine  In- 
spectors, whose  duties  consisted  mainly  in  inspecting  the  mines,  and 
in  reporting  their  condition,  without  having  authority  to  point  out  dan- 
ger or  apply  means  of  safety.  The  law  has  repeatedly  been  amended, 
and  at  present  12  Inspectors  and  12  Assistants  are  charged  with  enforc- 
ing the  provisions  of  the  law.     The  present  law  was  enacted  in  1872. 

MINING    SUITS. 

During  the  four  years  of  my  first  term  of  olfice,  a  number  of  suits 

were  entered  against  parties  operating  coal  mines,  for  neglect  or  refusal 

to  comply  with  the  provisions  of  the  mining  law.     In  prosecuting  these 

cases  attorneys  were  employed,  a  number  of  whom   have  not  yet  been 

paid  in  full.  On  the  l5th  of  November,  1877,  the  unpaid  account  amounted 

ed  to  $673.90.     In  a  communication  to  theChairman  of  the  FinanceCom- 

mittee  of  the  House,  I  made  a  statement  of  the  indebtedness  of  the  State 

in  the  prosecution  of  suits,  as  follows: 
%• 

Office  of  State  Inspector  of  Mines, 

Columbus,  April  1,  1878. 
Hon.  Ross  J.  Alexander, 

Chairman  Finance  Commifhe,  Ilcmse  of  Brprffietitatives : 

Dear  Sir  :  The  amount,  as  per  bills  herewith  enclosed,  for  attorneys*  fees  in 
the  various  mining  suits  to  compel  obedience  to  the  mining  law,  is  $673.90,  and  1  re- 
spectfully ask  that  the  amount  be  appropriated  by  the  Legislature  in  payment  of  the 
same.  Yours  truly, 

AvDKKw  Roy, 

Mine  Ingpector. 
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The  General  Assembly  appropriated  but  $453  for  the  payment  of 
this  account.  The  amount  of  unpaid  bills  to  date,  including  balance 
due  after  the  payment  of  the  $453  stated  above,  is  $270.90.  All  the  bills 
will  be  laid  before  the  Finance  Committee  on  the  assembling  of  the  Leg- 
islature in  January  next. 

As  it  may  become  necessary  at  any  time  to  enter  suit  against  the 
owners  of  mines  to  compel  obedience  to  the  law,  an  appropriation  should 
be  made  for  the  payment  of  attorneys'  fees  in  advance  of  action  by  the 
Mine  Inspector,  or  the  contingent  fund  of  the  inspector  should  be  made 
large  enough  so  that  he  could  pay  attorneys  out  of  tliat  fund. 

RECOMMENDATIONS. 

The  enactment  of  tlie  mining  law  was  regarded  by  many  as  an 
experiment  likely  to  lead  to  no  good  results ;  while  a  large  majority  of 
the  mine  owners  and  operators  of  the  State  regarded  the  act  as  an  un- 
necessary and  unwarranted  interference  with  the  business  of  cOal  mining, 
and  as  contrary  to  the  genius  and  spirit  of  American  institutions.  The 
successful  operation  of  the  law  soon  dispelled  the  fears  of  the  mine 
owners,  and  all  opposition  to  the  inspection  of  mines  by  State  authority 
has  long  passed  away  forever. 

That  the  law  was  defective,  and  would  recfuire  amendment  in  many 
of  its  more  important  features,  was  well  known  to  those  who  sought  its 
passage.  But  as  it  was  the  best  that  could  be  had  at  tlie  time,  the  friends 
of  the  measure  deemed  it  proper  to  give  it  a  fair  trial,  and  its  successful 
application  would  alike  disarm  opposition  to  official  supervision  of  the 
mines  in  the  interej<t  of  the  lives  and  safety  of  our  subterranean  work- 
men, and  to  the  proper  and  necessary  anieudnients  required  to  perfect 
the  law.  Having  been  charged  with  the  practical  execution  of  the  law, 
almost  continuously  since  the  creation  of  the  office  of  Mine  Inspector,  I 
respectfully  but  earnestly  call  attention  to  the  following  defects  of  the 
act,  and  to  the  recommendations  for  the  perfection  of  the  law: 

The  term  of  office  of  the  Mine  Inspector  is  for  four  years,  and  expe- 
rience has  proved  that  it  should  not  be  for  a  less  period.  The  work  of 
inspection  is  so  important,  and  the  underground  excavations  are  so 
numerous,  distant  and  extensive,  that  more  than  two  years  of  active  work 
are  required  to  make  anything  like  a  thorough  examination  of  the  con- 
dition and  operations  of  the  coal  mines  of  the  State.  Indeed,  no 
inspector,  single-handed,  can  do  the  work  required  by  the  law\  In 
Pennsylvania  there  are  nine  Inspectors  of  Mines — three  (3)  for  the  bitu- 
minous mines  and  six  (6)  for  the  anthracite  mines.  In  Maryland  there 
is  one  (1)  inspector,  whose  labors  extend  to  but  two  counties  and  to  less 
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than  40  mines.  In  Indiana,  there  is  one  inspector,  and  the  mines  and 
coal  output  do  not  reach  J  that  of  Ohio.  I  recommend  that  the  State  be 
divided  into  two  inspection  districts,  or  that  provision  be  made  for  the 
appointment  of  an  Assistant  Inspector  of  Mines.  The  manner  of 
appointing  the  Mine  Inspector  ought,  also,  in  my  judgment,  to  be 
changed,  by  requiring  all  aj)plicants  for  the  office  to  appear  before  a 
board  of  examiners  and  pass  a  satisfactory  examination,  and  receive 
a  certificate  of  competency,  before  being  eligible  to  fill  the  office.  This 
is  the  law  in  Pennsylvania ;  it  keeps  away  mere  politicians  without 
practical  experience,  as  none  such  could  i)as8  examinations.  None  but 
mining  experts — men  trained  to  underground  life  from  boyhood,  and 
familiar  with  every  system  of  mining  and  ventilation  ought,  under  any 
circumstances,  to  be  selected  or  be  eligible  to  fill  the  office  of  Mine 
Inspector  in  this  or  any  other  State.  A  person  practically  unacquainted 
with  the  gloom  and  danger  of  mining,  instead  of  being  able  to  point 
out  danger  and  propose  means  of  safety,  during  a  visit  to  a  coal  mine, 
has  to  place  himself  in  the  care  of  some  of  the  underground  workmen, 
or  he  would  lose  himself  among  its  labyrinthian  chambers,  and  perish 
miserably. 

Section  296  of  the  Revised  Statues  (Inspector  of  Mines)  which  pro- 
vides for  the  surveying  and  mapping  of  mines,  requires  the  mine-owner 
or  his  agent,  in  addition  to  filing  a  map  or  plan  of  the  mine  with  the 
inspector,  to  file  a  statement  or  plan  of  the  progress  of  the  workings  every 
four  months.  In  my  judgment,  there  is  not,  in  the  present  state  of 
mining,  any  necessity  for  extending  the  maps  of  mines  in  the  office  of  the 
Mine  Inspector  every  four  months,  nor  is  it  possible  for  the  inspector  to 
extend  the  maps  or  mines  every  four  months,  nor  every  twelve  months, 
even,  for  want  of  the  necessary  time  to  do  such  work.  If  proper  plans 
of  the  workings  of  mines  were  required  to  be  kept  in  the  offices  of  the 
respective  mine-owners  at  the  mines,  and  the  workings  extended  every 
six  months,  said  plans  to  be  open  to  inspection  upon  application  of  the 
Mine  Inspector,  and  a  tracing  of  any  mine  to  be  furnished  the  inspector 
on  demand,  every  purpose  contemplated  by  the  mining  law  would  be 
fully  accomplished. 

Sections  298,  299,  300,  301  and  302.  as  also  section  305  of  the  law, 
have  no  penalties  attached  for  any  violation  of  their  provisions,  (»xcept 
the  remedy  of  injunction  to  prevent  the  working  of  a  mine  with  more  than 
ten  (10)  men  at  once,  until  the  law  is  complied  with,  which  is  too  severe 
and  too  absurd  a  remedy,  under  the  circumstances.  A  penalty  by  fine 
and  imprisonment  should  be  attached  to  each  of  these  sections.  The 
remedy  of  injunction  should  be  applied  only  in  cases  of  sudden  or  imme- 
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diate  danger,  as  in  the  case  of  a  mine  having  but  one  means  of  exit,  or 
where  there  is  danger  of  inundation  of  water,  or  accumulations  of  stand- 
ing gas. 

Section  298  requires  amendment  in  regard  to  the  distribution  of  the 
air  of  mines.  Instead  of  requiring  the  whole  current  to  circulate  to  the 
face  of  each  and  every  working  place  in  a  mine,  as  a  literal  construction 
of  this  provision  would  seem  to  indicate,  the  law  should  require  the  cur- 
rent to  pass  within  a  given  distance  of  the  working  faces,  this  distance 
in  no  case  to  exceed  one  hundred  feet,  and  all  break-throughs,  air-ways  or 
openings,  of  whatsoever  nature,  which  allow  the  air  to  leak  or  spill 
before  it  reaches  the  interior  break-throughs,  should  be  closed  and  made 
thoroughly  air-tight.  If  this  were  don«,  66  cubic  feet  of  air  per  minute 
per  person  employed  in  a  mine,  which  is  the  amount  required  by  the 
anthracite  mining  law  of  Pennsylvania,  would  suffice  for  every  coal 
mine  in  Ohio,  except  such  as  generate  copious  volumes  of  fire-damp.  All 
bosses  of  mines,  whether  the  workings  under  their  charge  give  out  fire- 
damp or  not,  should  be  required  to  measure  the  amount  of  air  in  circula- 
tion, not  only  at  the  intake  and  upcast,  but  also  at  all  the  interior  air- 
ways, and  to  forward  the  result  of  such  measurements  to  the  Inspector 
of  Mines  at  least  once  in  every  two  weeks.  The  mine  boss,  or  his  assist- 
ant, should  also  be  required  to  inspect  and  pass  through  all  the  air- 
courses  of  the  mine,  once  a  day,  to  see  that  they  are  free  and  unobstructed 
for  the  easy  How  of  air.  Every  mine  coining  within  the  provisions  of 
this  statute,  whether  shaft,  slope  or  drift,  and  no  matter  liow  limited 
may  be  their  requirements  as  to  ventilation,  should  be  provided  with 
artificial  means  of  moving  the  circulating  current  of  air.  The  natural 
forces  seldom  suffice  during  the  most  favorable  seasons  of  the  year,  for 
even  the  smallest  and  least  extensive  mine  workings.  The  air-courses 
of  mines  should  have  a  sectional  area  of  fullv  thirtv  feet. 

The  traveling-ways  of  slope-mines  are,  in  the  majority  of  cases,  unfit 
for  the  passage  of  miners  to  and  fro  while  fans  are  in  motion.  The 
miners  are  compelled  to  walk  up  the  slope  behind  the  loaded  train,  or 
ride  upon  the  loaded  ears,  in  violation  of  law.  Traveling-ways  should 
be  cut  on  the  side  of  all  slopes  at  least  two  feet  wide.  The  entries  and 
traveling-ways  of  mines  have  also,  in  many  cases,  no  man-holes  or  refuge 
places  for  travelers  to  enter  as  trains  pass  to  and  fro.  Where  the  gal- 
leries of  mines  are  8  and  9  feet  wide,  there  is  generally  space  between 
the  pillar  and  track  for  the  safety  of  travelers;  but  where  the  galleries  are 
only  6  feet  wide,  as  in  the  case  of  all  mines  opened  on  the  Pittsburg  coal, 
in  the  Bellaire  district,  there  ought  to  be  man-holes  cut  in  the  pillars 


INSPECTOR  OF  MIMES.  71 

every  60  or  60  yards.  Moreover,  all  haiiling-roads  and  traveling-ways 
ought  to  be  inspected  by  the  boss,  or  his  assistant,  once  a  day. 

When  a  mine  is  approaching  the  abandoned  workings  of  an  adjoin- 
ing mine,  filled  with  water,  or  noxious  gases,  bore-holes  should  be  required 
to  be  made  in  advance  of  the  workings. 

The  lack  of  penalties,  to  a  number  of  the  most  important  provisions 
of  the  law,  not  only  made  those  provisions  a  dead  letter,  but  throws 
obstacles  in  the  way  of  the  timely  and  eflfective  enforcement  of  such 
sections  as  are  of  binding  effect.  In  amending  the  law,  care  should  be 
taken  that  nothing  be  incorporated  into  the  new  provisions  that  is  not 
of  practical  and  immediate  application.  Unnecessary  and  unduly  severe 
provisions  do  no  good,  but  much  harm.  Every  section  of  the  act  should 
be  made  simple  and  concise,  meaning  what  they  say,  and  the  letter 
and  spirit  of  the  law  can  then  be  intelligently  and  effectually  enforced. 
I  have  copied,  for  publication  in  this  report,  from  the  revised  statutes, 
all  laws  relating  to  mines  and  mining,  now  in  force  in  this  State,  and 
have,  in  addition,  procured  a  copy  of  the  mining  law  of  Pennsylvania 
governing  the  bituminous  mines  of  that  State,  also  an  abstract  of 
the  British  mining  law,  for  comparison  with  our  own  State  law. 

In  order  to  satisfy  myself,  by  the  highest  legal  authority  in  the 
State,  as  to  the  imperfect  condition  of  several  very  important  provisions 
of  the  statute,  I  sent  the  following  communication  to  the  Attorney- 
General  : 

State  of  Ohio,  Office  of  State  Inspector  of  Mines, 

Columbus,  November  10, 1880. 
Hon.  GEt)RGE  K.  Nash,  Attomey-Oeneral  : 

Dear  Sir:  1  desire  your  opinion  as  to  whether  persons  who  violate,  or  neglect 
to  comply  with  the  provisions  of  sections  296,  297,  298,.  299  and  300,  of  the  revised 
statutes,  are  subject  to  criminal  prosecution  under  section  6871.  * 

Verj^  truly  yours,  Andrew  Roy, 

State  Inspector  of  Mines, 

To  this  communication  the   Attorney-General  sent  the  following 

reply : 

State-of  Ohio,  Attorney-General's  Office, 

Xavember  11, 1880. 

Hon.  Andrew  Roy,  State  Inspector  of  MineSy  ColumhuSy  Ohio: 

Dear  Sir  :  Your  favor  calling  my  attention  to  sections  296,  297,  298,  299,  and 
300,  of  the  Revised  Statutes,  and  asking  whether  any  penalties  for  the  violation  of 
these  sections  can  be  enforced,  by  criminal  prosecution,  has  been  received. 

These  sections  provide  that  certain  things  intended  for  the  safety  of  those  em- 
ployed in  mines  shall  be  done,  and  makes  it  unlawful  to  do  certain  other  things. 
But  as  these  sections  now  stand,  it  occurs  to  me  that  no  penalty  is  prescribed  for 
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omitting  to  do  the  things  in  them  required  to  be  done,  or  for  the  doing  of  the  things 
in  them  prohibited. 

It  was  probably  the  intention  of  the  Legislature,  in  the  enactment  of  section  6871, 
Revised  Statutes,  to  prescribe  a  penalty  for  a  violation  of  the  sections  of  the  statute 
referred  to  by  you,  in  your  communication  to  me.  T  am  of  the  opinion,  however, 
that  this  section  fails  to  meet  the  case.  If  it  had  contained  the  words  "or  failed  to 
comply,  in  any  particular,  with  the  provisions  of  sections  296,  297,  298,  299,  or  300,  of 
the  Revised  Statutes  of  Ohio,"  penalties  could  then  be  enforced  for  the  violation  of 
these  ^sections,  or  any  one  of  them. 

Yours,  truly,  Geo.  K.  Xash, 

AUomey-Oeneral. 
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INSPECTOR  OF   MINE8. 

Section  290.  The  inspector  of  mines  shall  be  api>ointed  by  the  governor  by  and 
with  the  advice  and  consent  of  the  senate,  and  shall  hold  his  office  for  four  years ;  and 
no  person  shall  be  appointed  unless  he  is  possessed  of  a  competent  knowledge  of 
chemistry,  geology,  and  mineralogy,  and  has  a  practical  knowledge  of  mining 
engineering,  and  of  the  different  systems  of  working  and  ventilating  coal  mines,  and 
of  the  nature  and  properties  of  the  noxious  and  poisonous  gases  of  mines,  particularly 
fire-damp. 

Sec.  291.  Before  entering  upon  the  discharge  of  the  duties  of  the  office,  the  in- 
spector shall  give  bond  to  the  state  in  the  sum  of  five  thousand  dollars,  with  sureties 
to  be  approved  by  the  governor,  conditioned  for  the  faithful  performance  of  his 
duties;  the  bond,  with  his  oath  of  office,  and  the  approval  of  the  governor  indorsed 
thereon,  shall  be  forthwith  deposited  with  the  secretary  of  state. 

Sec.  292.  The  inspector  shall  give  his  whole  time  and  attention  to  the  duties  of 
his  office,  and  shall  examine  all  the  mines  in  the  state  as  often  as  his  other  duties 
will  permit,  to  see  that  the  provisions  of  this  chapter  are  obeyed  ;  and  the  inspector 
may  enter,  inspect,  and  examine  any  mine  in  the  state,  and  the  works  and  machinery 
belonging  thereto,  at  all  reasonable  times,  by  night  or  by  day,  but  so  as  not  to  un- 
necessarily obstruct  or  impede  the  working  of  the  mine,  and  to  make  inquiry  into  the 
state  and  condition  of  the  mine  as  to  ventilation  and  general  security ;  and  the  owner 
and  agent  of  such  mine  are  hereby  required  to  furnish  the  means  necessary  for  such 
entry  and  inspection,  of  which  inspection  the  inspector  shall  make  a  record,  noting 
the  time  and  all  the  material  circumstances ;  and  the  person  ha^dng  charge  of  any 
mine,  whenever  loss  of  life  occurs  by  accident  connected  with  the  working  of  such 
mine,  or  by  explosion,  shall  give  notice  forthwith  by  mail  or  btherwise,  to  the  in- 
spoctor  of  mines,  and  to  the  coroner  of  the  county  in  which  such  mine  is  situated, 
who  shall  hold  an  inquest  upon  the  body  of  the  person  or  persons  whose  death  has 
been  caused,  and  inquire  carefully  into  the  cause  thereof,  and  shall  return  a  copy  of 
the  finding  and  all  the  testimony  to  the  inspector. 

Sec.  293.  The  inspector,  while  in  office,  shall  not  act  as  an  agent,  or  as  a  manager, 
or  mining  engineer,  or  be  interested  in  operating  any  mine ;  and  he  shall  annually 
make  report  to  the  governor  of  his  proceedings  and  the  condition  and  operation  of 
the  mines  of  the  state,  enumerating  all  accidents  in  or  about  the  same,  and  giving  all 
such  other  information  as  he  thinks  useful  and  proper,  and  making  such  suggestions 
as  he  deems  important  as  to  further  legislation  on  the  subject  of  mining. 
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Sec.  294.  The  inspector  shall  have  an  office  in  the  state  house,  in  which  shall  be 
carefully  kept  the  maps  and  plans  of  all  mines  in  the  state,  and  all  records  and  corre- 
spondence, papers,  and  apparatus,  and  property  pertaining  to  his  duties,  belonging  to 
the  state,  and  which  shall  be  handed  over  to  his  successor  in  office. 

8ec.  295.  There  shall  be  provided  for  the  inspector  all  instruments  and  chem- 
ical tests  necessary  for  the  discharge  of  his  duties  under  this  chapter,  which  shall  be 
paid  for  on  the  certificate  of  the  inspector  and  which  shall  belong  to  the  state. 

Sec.  296.  The  owner  or  agent  of  every  coal  mine  shall  make,  or  cause  to  be 
made,  an  accurate  map  or  plan  of  the  working  of  such  mine,  on  a  scale  of  not  less 
than  one  hundred  leet  to  the  inch,  showing  the  area  mined  or  excavated,  and  the 
location  and  connection  with  such  excavation  of  the  mine  of  the  lines  of  all  adjoin- 
ing lands,  and  the  name  or  names  of  each  owner  or  owners,  so  far  as  known,  marked 
on  each  tract,  a  true  copy  of  which  map  the  owner  or  agent  shall  deposit  with  the 
inspector,  and  another  copy  of  which  shall  be  kept  at  the  office  of  such  mine ;  and 
the  owner  or  agent  shall,  every  four  months  thereafter.  Hie  with  the  inspector  a 
statement  and  plan  of  the  progress  of  the  workings  of  such  mine  up  to  that  date, 
which  statement  and  plan  shall  be  so  prepared  as  to  enable  the  inspector  to  mark 
the  same  on  the  original  map  or  plan  herein  required  to  be  made ;  and  in  case  of 
refusal  on  the  part  of  the  owner  or  agent  to  make  and  file  the  map  or  plan,  or  the 
addition  thereto,  the  inspector  is  authorized  to  cause  an  accurate  map  or  plan  of  the 
whole  of  said  mine,  to  be  made  at  the  expense  of  the  owner  thereof,  the  cost  of 
which  shall  be  recoverable  against  the  owner,  in  the  name  of  the  person  or  persons 
making  the  map  or  plan,  which  shall  be  made  in  duplicate,  one  copy  being  delivered 
to  the  inspector  and  the  other  left  in  the  office  of  the  mine ;  and  he  shall,  on  l>eing 
paid  the  proper  cost  thereof,  on  demand  of  any  person  interested  in  the  working  of 
such  mine,  or  owner  of  adjoining  lands,  furnish  an  accurate  copy  of  any  map  or  plan 
of  the  workings  of  such  mine. 

Sec.  297.  It  is  unlawful  lor  the  owner  or  agent  of  any  coal  mine  worked  by  a 
shaft,  wherein  over  fifteen  thousand  square  yards  have  been  excavated^  to  employ 
or  ]>ermit  any  person  to  work  therein,  unless  there  are,  to  every  seam  of  coal  worked 
in  each  mine,  at  least  two  separate  outlets,  separated  by  natural  strata  of  not  less 
than  one  hundred  feet  in  breadth,  by  which  shafts  or  outlets  distinct  means  of 
ingress  and  egress  are  always  available  to  the  persons  employed  in  the  mine  ;  but  it 
is  not  necessary  for  the  two  outlets  to  belong  to  the  same  mine ;  the  second  outlet 
need  not  be  made  until  fifteen  thousand  yards  have  been  excavated  in  such  mine ; 
and  to  all  other  coal  mines,  whether  slopes  or  drifts,  two  such  openings  or  outlets 
nmst  be  provided  within  twelve  months  after  fifteen  thousand  yards  have  been 
excavated  therein  ;  and  in  case  such  outlets  are  not  provided  as  herein  stipulated,  it 
shall  not  be  lawful  for  agent  or  owner  of  any  such  mine  to  permit  more  than  ten 
persons  to  work  therein  at  any  one  time.  In  case  a  coal  mine  has  but  one  shaft, 
slope,  or  drift  for  the  ingress  or  egress  of  the  men  working  therein,  and  the  owner 
thereof  does  not  own  suitable  surface-ground  for  another  opening,  he  may  select  and 
appropriate  any  adjoining  land  for  that  purpose  and  for  approach  thereto,  and  shall 
be  governed  in  his  proceeding  in  appropriating  such  land  by  the  provisions  of  law 
in  force  providing  for  the  appropriation  of  private  property  by  corporations,  and 
such  appropriation  may  be  made  whether  he  is  a  corporator  or  not;  but  no  land 
shall  be  appropriated  under  the  provisions  of  this  chapter  until  the  court  is  satisfied 
hat  suitable  premises  cannot  be  obtained  by  contract  upon  reasonable  terms. 
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Sec.  298.  The  owner  or  agent  of  every  coal  mine,  whether  shaft,  slope,  or  drift, 
shall  provide  and  maintain,  for  every  puch  mine,  an  amount  of  ventilation  of  not 
less  than  one  hundred  cuhic  feet  per  minute  per  person  employed  in  such  mine,  and 
as  miich  more  as  the  inspector  may  direct,  which  shall  be  circulated  to  the  face  of 
each  and  every  working  place  throughout  the  mine ;  and  all  mines  generating  fire- 
damp shall  be  kept  free  of  standing  gas ;  and  in  all  mines  where  fire-damp  is  gene- 
rated, every  working  place  shall  be  carefully  examined  every  morning  with  a  safety- 
lamp,  by  a  competent  person,  before  any  of  the  workmen  are  allowed  to  enter. 

Sbc.  299.  The  owner  or  agent  of  every  coal  mine  operated  by  shaft^in  all  cases 
where  human  voice  can  not  be  distinctly  heard,  shall,  forthwith,  provide  and  main- 
tain a  metal  tube  from  the  top  to  the  bottom  of  such  shaft,  suitably  calculated  for  the 
free  passage  of  sound  therein,  so  that  conversations  may  be  held  between  i>ersons  at 
the  bottom  and  top  of  the  shaft ;  and  there  shall  also  be  provided  an  approved  safety- 
catch,  and  a  sufficient  cover  over-he^d,on  all  carriages  used  for  lowering  and  hoisting 
persons,  and  in  the  top  of  every  shaft  an  approved  safety-gate,  and  an  adequate  brake 
shall  be  attached  to  every  drum  or  machine  used  for  lowering  or  raising  persons  in 
all  shafts  or  slopes. 

Sec.  300.  No  owner  or  agent  of  any  coal  mine  operated  by  a  shaft  or  slope  shall 
place  in  charge  of  any  engine  used  for  lowering  into  or  hoisting  out  of  such  mine 
persons  employ e<.l  therein,  any  but  experienced,  competent,  and  sober  engineers ; 
and  no  engineer  in  charge  of  such  engine  shall  allow  any  person,  except  such  as  may 
be  deputed  for  that  purpose  by  the  owner  or  agent,  to  interfere  with  it  or  any  part  of 
the  machinery,  and  no  person  shall  interfere  or  in  any  way  intimidate  the  engineer 
in  the  discharge  of  his  duties  ;  and  in  no  case  shall  more  than  ten  men  ride  on  any 
cage  or  car  at  one  time,  and  no  person  shall  ride  upon  a  loaded  cage  or  car  in  any 
shaft  or  slope. 

Sec\  301.  All  the  safety-lamps  used  for  examining  coal  mines,  or  which  are  used 
in  working  any  mine,  shall  be  the  proi)erty  of  the  owner  of  the  mine,  and  shall  be 
under  the  charge  of  the  agent  thereof ;  and  in  all  mines  generating  explosive  gas,  the 
doors  used  in  assisting  or  directing  the  ventilation  of  the  mine  shall  be  so  hung  and 
adjusted  that  they  will  shut  of  their  own  accord,  and  can  not  stand  open ;  and  in  all 
such  mines  the  mining  boss  shall  keep  a  careful  watch  over  the  ventilating  apparatus 
and  the  air-ways,  and  he  shall  measure  the  ventilation,  at  least  once  a  week,  at  the 
in-let  and  out-let,  and  also  at  or  near  the  face  of  all  the  entries,  and  all  such  measure- 
ments shall  be  reported  once  a  month  to  the  inspector. 

Sbc.  302.  No  boy  under  twelve  years  of  age  shall  be  allowed  to  work  in  any 
mine,  nor  any  minor  between  the  ages  of  twelve  and  sixteen  years,  unless  he  can 
read  and  write,  and  in  all  cases  of  minors  applying  for  work  the  agent  of  such  mine 
shall  see  that  the  provisions  of  this  section  are  not  violated. 

Sec.  303.  In  case  any  coal  mine  does  not,  in  its  appliances  for  the  safety  of  the 
persons  working  therein,  conform  to  the  provisions  of  this  chapter,  or  the  owner  or 
agent  disregards  the  requirements  of  this  chapter,  any  court  of  competent 
jurisdiction  may,  on  application  of  the  inspector,  by  civil  action  in  the  name  of  the 
state,  enjoin  or  restrain  the  owner  or  agent  from  working  or  operating  such  mine 
with  more  than  ten  miners  at  once,  until  it  is  made  to  conform  to  the  provisions  of 
this  chapter ;  and  such  remedy  shall  be  cumulative,  and  shall  not  take  the  place  of  or 
affect  any  other  proceedings  against  such  owner  or  agent  authorized  by  law  for 
matter  complained  of  in  such  action. 
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Src.  304.  When  written  charges  of  gross  neglect  of  dut}'  or  malfeasance  in  office 
against  any  inspector  is  made  and  filed  with  the  governor,  signed  by  not  less  than 
fifteen  coal  miners,  or  one  or  more  operators  of  mines,  together  with  a  bond  in  the 
sum  oi  five  hundred  dollars,  payable  to  the  state,  and  signed  by  two  or  more  respon- 
sible freeholders,  and  conditioned  for  the  payment  of  all  costs  and  expenses  arising 
from  the  investigation  of  such  charges,  the  governor  shall  convene  a  board  of  exam- 
iners, to  consist  of  two  practical  coal  miners,  one  chemist,  one  mining  engineer,  and 
one  operator,  at  such  time  and  place  as  ne  deems  best,  giving  ten  days'  notice  to  the 
inspector  ag^iinst  whom  the  charges  are  made,  and  also  to  the.  persons  whose  names 
appear  first  in  the  charges,  and  the  board,  when  so  convened,  after  having  been  first 
duly  sworn  truly  to  try  and  decide  the  charges  made,  shall  summon  any  witnesses 
desired  by  either  party,  and  examine  them  on  oath,  which  may  be  administered  by  any 
member  of  the  board,  and  depositions  may  be  read  on  such  examinations  as  in  other 
cases ;  and  the  board  shall  examine  fully  into  the  truth  of  such  charges,  and  report 
the  result  of  their  investigation  to  the  governor ;  and  the  board  shall  award  the  costs 
and  expenses  of  such  investigation  against  the  inspector  or  the  persons  signing  the 
bond  according  to  their  finding  against  said  inspector  or  in  his  favor,  which  costs  and 
expenses  shall  include  the  compensation  of  such  board,  of  five  dollars  per  day  for  each 
member  for  the  time  occupied  in  the  trial,  and  in  traveling  from  and  to  their  homes ; 
and  the  attorney-general  shall  forthwith  proceed  to  collect  such  costs  and  expenses, 
and  pay  the  same  into  the  state  treasury,  being  in  the  first  instance  paid  out  of  the 
state  treasury,  on  the  certificate  of  the  president  of  such  board. 

Sbc.  305.  In  all  coal  mines  in  the  state,  the  miners  employed  and  working 
therein,  the  owners  of  the  land,  or  other  persons  interested  in  the  rental  or  royalty 
of  any  such  mine,  shall,  at  all  proper  times,  have  full  right  of  access,  and  examination 
of  all  scales,  machinery,  or  apparatus  used  in  or  about  such  mine,  to  determine  the 
quantity  of  coal  mined,  for  the  purpose  of  testing  the  accuracy  and  correctness  of  all 
such  scales,  machinery,  or  apparatus  ;  and  such  miners,  landowners,  or  other  persons, 
may  designate  or  appoint  a  competent  person  to  act  for  them,  who  shall,  at  all  proper 
times,  have  full  right  of  access  and  examination  of  such  scales,  machinery,  or  appa- 
ratus, and  seeing  all  weights  and  measures  of  coal  mined,  and  the  accounts  kept  of 
the  same  ;  but  not  more  than  one  person  on  behalf  of  the  miners  collectively,  or  one 
person  on  behalf  of  the  landowners,  or  other  persons  interested  in  the  rental  or 
royalty  jointly,  shall  have  such  right  of  access,  examination,  and  inspection  of  scales, 
weights,  measures,  and  accounts  at  the'same  time,  and  that  such  persons  shall  make 
no  unnecessary  interference  with  the  use  of  such  scales,  machiner\%  or  apparatus. 

Sec.  306.  The  provisions  of  this  chapter  shall  not  apply  to,  or  affect  any  coal 
mine  in  which  not  more  than  ten  men  are  employed  at  the  same  time  ;  but  on  the 
application  of  the  proprietor  of,  or  miners  in  any  such  mine,  the  inspector  shall  make, 
or  cause  to  be  made,  an  inspection  of  such  mine,  and  direct  and  enforce  any  regula- 
tions in  accordance  with  the  provisions  of  this  chapter  that  he  deems  necessary  for  the 
safety  of  the  health  and  lives  of  the  miners. 

[Vol.  2,  Chapter  4.  page  1630.] 
OFFENSES   AGAINST    PROPERTY. 

Sbc.  6871.  Whoever,  knowingly,  injures  or  interferes  with  any  safety-lamp,  air- 
course  or  brattice,  or  obstructs  or  throws  open  the  doors  or  disturbs  any  part  of  the 
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machinery  of  any  mine,  or  disobeys  any  order  given  in  carrying  out  the  provisions  of 
the  law  in  reference  to  mines,  or  rides  upon  a  loaded  car  or  wagon  in  a  shaft  or  slope 
of  a  mine,  or  does  any  act  whereby  the  lives  or  health  of  the  persons  or  the  security  of 
the  mine  and  machinery  are  endangered,  or  being  employed  in  any  mine  governed  by 
the  statute,  neglects  or  refuses  to  securely  prop  or  support  the  roof  and  entries  under 
his  control,  or  neglects  or  refuses  to  obey  any  order  given  by.  the  superintendent  in 
relation  to  the  security  of  the  mine  in  the  part  thereof  under  his  charge  or  control, 
shall  be  fined  not  more  than  fifty  dollars,  or  imprisoned  in  the  county  jail  not  more 
than  thirty  days,  or  both. 

[Volume  2.  Chapter  4.  page  1632]. 

Sec.  6881.  Whoever,  in  mining  for  coal  or  other  minerals,  willfully  and  without 
lawful  authority,  trespasses  upon  the  lands  of  another,  shall  be  fined  not  more  than 
one  hundred  nor  less  than  five  dollars,  or  imprisoned  not  more  than  ten  days,  or 
both ;  and  any  continuation  of  such  trespass,  for  twenty-four  hours  after  the  com- 
mencement of  any  prosecution  under  this  section,  shall  be  deemed  a  separate  ofiiense, 
and  all  prosecutions  hereunder  shall  be  commenced  within  one  year  from  the  time 
the  offense  becomes  known  to  any  owner  of  the  property  injured. 

[Chapter  7,  page  liVK)]. 
OFFENSES  AGAINST   PUBLIC   HEALTH. 

Sec.  6925.  Whoever  intentionally  throws  or  deposits,  or  permits  to  Ije  thrown  or 
deposited,  any  coal  dirt,  coal  slack,  coal  screenings,  or  coal  refuse  from  coal  mines, 
or  any  refuse  or  filth  from  any  coal-oil  refinery  or  gas  works,  or  any  whey  or  filthy 
drainage  from  a  cheese  factory,  upon  or  into  any  of  the  rivers,  lakes,  ponds,  or 
streams  of  this  state,  or  upon  or  into  any  place  from  which  the  same  will  wash  into 
any  such  river,  lake,  y>ond  or  stream,  shall  be  fined  in  any  sum  not  more  than  two 
hundred  or  less  than  fifty  dollars. 

[Volume,  2  Chapter  2,  page  16661. 
FRAUD. 

Sec.  7070.  Whoever  sells  and  delivers  any  stone-coal,  except  at  the  weights  and 
measures  prescribed  by  law,  shall  be  fined  not  more  than  fifty  nor  less  than  five  dol- 
lars, or  imprisoned  not  more  than  thirty  nor  less  than  five  days. 

[Volume  1,  Chapter  11.  page  1091]. 
MINES. 

Sec.  4374.  A  person  owning  land  adjoining  a  mine  worked  for  the  production  of 
coal,  ore,  or  other  mineral  substance,  or  a  person  having  an  interest  in  such  mine, 
having  reason  to  believe  that  the  protection  of  his  interest  in  the  mine,  or  in  like 
minerals  on  his  adjoining  land,  requires  it,  upon  making  affidavit  to  that  effect  before 
a  justice  of  the  peace  or  other  proper  officer,  may  enter  such  mine,  and  have  an  ex- 
amination or  survey  made  thereof ;  but  such  examination  or  survey  shall  not  be 
made  until  one  day's  notice  thereof  is  given  to  the  parties  in  interest,  nor  at 
onable  times,  but  in  such  time  and  in  such  manner  as  will  least  interfere  will 
workings  of  the  mine,  if  the  same  is  being  operated  at  the  time. 
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8ec.  4375.  When  the  affidavit  has  been  made  and  notice  given,  the  person  in 
charge  of  such  mine  shall,  on  the  application  of  the  party  giving  the  notice,  transport 
by  the  ordinary  method  in  use  at  such  mine  for  entrance  and  exit,  a  surveying  party 
of  not  more  than  five  persons,  furnish  to  such  party  a  competent  guide  and  supply 
them  with  approved  safety-lamps ;  and  for  every  person  so  transported,  he  shall  be 
entitled  to  receive,  from  the  person  requesting  such  survey,  the  sum  of  fifty  cents, 
unless  the  shaft  exceeds  two  hundred  and  fifty  feet  in  depth,  when  he  shall  be  enti- 
tled to  the  sum  of  one  dollar  for  each  person,  and  five  dollars  per  day  for  the  guide. 

8ec.  4376.  If  the  parties  working  or  occupying  such  mine  sustain  any  damage, 
for  which  compensation  should  be  made  by  reason  of  such  examination  or  sur- 
vey having  been  made  at  unreasonable  times,  or  in  an  improper  or  unwarrantable 
manner,  the  person  making  the  same  or  C4insing  the  same  to  be  made,  shall  be  liable 
therefor. 

Sec.  4377.  The  i)arties  working  or  occupying  such  mine  shall  not  hinder  or  ob- 
struct the  examination  or  survey,  when  made  at  a  reasonable  lime  and  in  a  reasonable 
manner,  under  a  penalty  of  not  less  than  fifty  nor  not  more  than  five  hundred  dol- 
lars for  each  offense,  to  be  recovered  before  a  court  of  coiupt'teiit  jurisdiction. 

Sec.  4378.  The  i)arty  who  makes  the  application  for  the  survey,  may,  upon  re- 
fusal of  the  owner  or  person  in  chiirge  of  the  mine  tp  comply  with  the  foregoing  pro- 
visions, recover  judgment,  as  upon  default,  in  a  court  of  competent  jurisdiction, 
against  the  owner  of  such  mine,  in  such  sum  as  such  party  may  declare,  under  oath, 
he  believes  to  bo  justly  due  him  for  coal  or  other  mineral  belonging  to  him,  taken  by 
the  owner  of  such  mine  without  his  permission;  and  the  statute  of  limita- 
tions shall  not  be  operative  as  against  such  claim ;  but  the  demand  and  refusal  to 
enter  such  mine,  shall  be  first  proven  to  the  satisfaction  of  the  court  or  jury,  and  the 
refusal  of  the  person  in  charge  of  the  mine,  shall  be  held  to  be  the  refusal  of  the 
owner. 

Sec*.  4379.  The  provisions  -jf  this  chapter  shall  be  available  to  any  person  who, 
on  his  oath,  states  that  ho  is  the  r>\vner  or  authorized  agent  of  any  owner  of  land 
which  he  believes  contains  coal,  or  other  valuable  mineral  substance,  within  one  mile 
of  such  shaft,  although  it  do  not  adjoin  any  mine  of  the  owner  of  such  shaft ;  the 
affidavit  required  shall  be  sufhciont  if  it  state  that  the  lands  in  which  the  affiant  is 
interested  are  in  the  vi(!inity  of  such  shaft,  and  not  more  than  one  mile  distant  there- 
from ;  and  service  upon  any  owner  or  superintendent  of  such  shaft  shall  be  sufficient. 

'VwluiiH-  1.  Chai'tor  'JO.  page  llOJi]. 
WEKiIITS    AND    MEASURES. 

Sec.  4443.  A  bushel  of  the  respocJive  articles  hereafter  mentioned  shall  mean 
the  amount  of  \vc*ij;ht,  avoirdupois,  in  this  section  si»ecified,  viz. : 

Of  coke,  forty  pounds. 

Of  bituminous  coal,  eighty  pounds. 

Of  cannel  coal,  seventy  pounds. 
Sec.  4444.  The  standard  bushel  of  stone-coal,  coke  and  unslacked  lime,  shall 
contain  twenty-six  hundred  and  eighty-eight  cubic  inches;  and  the  lawful  measure 
for  measuring  such  articles  shall  contain  two  bushels,  and  be  of  the  following  inte- 
rior dimensions :  Twenty-four  inches  diameter  at  the  top,  twenty  inches  at  the 
bottom,  and  fourteen  and  one-tenth  inches  deep. 
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Sec.  4445.  When  facilities  can  be  had,  all  sales  of  coal  shall  be  by  weight, 
and  two  thousand  pounds,  avoirdupois,  shall  constitute  a  ton  thereof ;  but,  where 
coal  cannot  be  weighed,  it  may  be  sold  by  measurement. 

Sec.  4446.  Whoever  sells  stone-coal  in  violation  of  the  provisions  of  this  chapter 
shall  be  liable  to  the  person  to  whom  the  coal  is  sold  and  delivered  in  treble  dam- 
ages, to  be  collected  in  a  civil  action  before  any  court  of  competent  jurisdiction ;  if 
the  defendant  in  such  action  does  not  reside  in  the  county  where  the  mine  is 
located,  service  may  be  had  upon  him  by  copy  of  the  summons  left  at  his  place  of 
business;  and  any  judgment  recovered  in  such  case  shall  be  a  lien  upon  all  property 
of  the  defendant,  in  the  county,  from  the  day  of  service ;  but  this  section  shall  not 
apply  to  any  person  or  corporation  mining  or  selling  less  than  fifteen  thousand 
bushels  of  coal  annually. 

[Vol.  1  Chapter  13,  page  2077]. 
SCHOOL  OF   MINES. 

Sec.  8435.  That  the  trustees  of  the  Ohio  agricultural  and  mechanical  college  be 
and  they  are  hereby  required  to  establish  in  said  college,  a  school  of  mines  and  mine 
engineering,  in  which  shall  be  provided  the  means  for  studying  scientifically  and  ex- 
perimentally the  survey,  opening,  ventilation,  care  and  working  of  mines,  and  said 
school  shall  be  provided  with  complete  mining  laboratories  for  the  analysis  of  ores, 
coals  and  other  minerals  with  all  the  necessary  apparatus  for  testing  the  various  ores 
and  coals,  and  also  with  the  models  of  the  most  improved  machinery  for  ventilating 
and  operating  all  the  various  kinds  of  mines  with  safety  to  the  lives  and  health  of 
those  engaged. 

(8436)  Sec.  2.  Said  trustees  may  require  one  of  the  professors  now  authorized  to 
be  employed  in  said  institution,  to  give  instruction  in  the  most  improved  and  success- 
ful methods  of  opening,  and  operating,  and  surveying,  and  inspecting  mines,  and  in 
the  methods  of  testing  and  analyzing  coals  and  other  minerals,  especially  those 
found  in  the  state  of  Ohio.  It  shall  also  be  the  duty  of  such  professor  to  register  all 
experiments  made  in  testing  the  properties  of  coals  and  other  minerals,  and  such  re- 
sults shall  be  published  in  the  annual  reports  of  said  trustees.  It  shall  also  be  the 
duty  of  said  professor  to  preserve  in  a  cabinet,  snkiibly  arranged  for  ready  reference 
and  examination,  suitably  connected  with  this  school  of  mines,  samples  of  the 
specimens  from  the  various  mines  of  the  state,  which  may  be  sent  for  analysis,  with 
the  names  of  the  mines  and  their  localities  in  the  counties  from  which  they  were 
sent,  and  the  analysis  and  a  statement  of  the  properties  attached.  It  shall  also  be 
his  duty  to  furnish  analysis  of  all  minerals  found  in  the  state,  and  sent  to  him  for 
that  purpose  by  residents  of  this  state. 

(8437)  Sec.  3.  There  is  hereby  appropriated  out  of  the  general  revenue  fund  the 
sum  of  four  thousand  five  hundred  dollars,  to  be  expended  in  providing  apparatus, 
equipments,  cabinets,  etc.,  as  mentioned  in  the  first  and  second  sections  of  this  act. 

Sec.  4.    This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 
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PENNSYLVANIA. 

AN  ACT 

Providing  the  n  cans  for  securing  tlie  health  and  safety  of  i^ersons  employed  in  the  bituminous  coal 

mines  of  Pennsylvania. 

Section  1.  Be  it  enacted^  e/o.,  That  the  owner  or  agent  of  every  bituminous  co^ 
mine  or  colliery,  shall  make,  or  cause  to  be  made,  within  six  months  after  the  passage 
of  this  act,  an  accurate  map  or  plan  of  the  workings  of  such  coal  mine  or  colliery,  on 
a  scale  not  exceeding  one  hundred  feet  to  the  inch,  and  showing  the  bearing  and 
distances,  which  shall  be  kept  for  use  of  the  inspector,  in  the  office  at  the  mine  of 
said  coal  mine  or  colliery ;  and  said  owner,  or  agent  shall  cause,  on  or  before  the 
tenth  day  of  January  in  every  year,  a  plan  of  the  progress  of  the  workings  of  such  coal 
mine  during  the  year  past,  to  be  marked  on  the  original  map  or  plan  of  the  said  coal 
mine  or  colliery,  and  the  inspector  shall  have  the  right  at  all  times  to  have  possession 
of  any  such  map  or  plan  at  the  mines  to  draw  a  copy  therefrom  for  his  own  con- 
venience :  Profvidedy  If  the  owner  or  agent  of  any  coal  mine  shall  neglect  or  refuse, 
or  from  any  cause  fail,  for  the  period  of  two  months  after  the  time  prescribed,  to 
furnish  the  said  map  or  plan,  as  hereby  required,  or  if  the  inspector  shall  find,  or 
have  reason  to  believe  that  any  map  or  plan  of  any  coal  mine  furnished  in  pursuance 
of  the  provisions  of  this  act  is  materially  inaccurate  or  imperfect,  he  is  hereby  author- 
ized to  cause  a  correct  map  or  plan  of  the  actual  workings  of  said  coal  mine  to  be 
made  at  the  expense  of  the  owner  thereof,  the  cost  of  which  shall  be  recoverable 
from  said  owner,  as  other  debts  are  recoverable  by  law  :  Provided,  That  if  the  mapjor 
plan,  which  he  claimed  to  be  incorrect,  shall  prove  to  have  been  correct,  then  afore- 
said expenses  shall  be  paid  by  the  said  inspector  and  may  be  recovered  from  him  in 
like  manner. 

Sec.  2.  It  shall  not  be  lawful,  after  six  months  from  the  passage  of  this  act, 
for  the  owner  or  agent  of  any  bituminous  coal  mine  to  employ  any  person  at  work 
within  said  coal  mine,  or  permit  any  person  to  be  in  said  coal  mine  for  the  purpose 
of  working  therein,  unless  they  are  in  communication  witli  at  least  two  openings 
separated  by  natural  strata  of  not  less  than  one  hundred  and  fifty  feet  in  breadth,  if 
the  mine  be  worked  by  shaft  or  slope,  and  of  not  less  than  twenty-four  feet,  if  the 
mine  be  worked  by  drift:  Provided^  If  the  mine  be  worked  by  drift,  two  openings, 
inclusive  of  air  shaft,  shall  only  be  required,  if  the  air  shaft  can  be  used  for  ingress 
and  egress  in  case  of  emergency ;  and  that  not  more  than  twenty  persons  shall  be 
employed  in  the  mine  at  any  one  time  after  the  expiration  of  the  six  months  until 
the  second  opening  shall  be  reached  and  made  available ;  and  in  case  of  furnace 
ventilation  being  used  before  the  second  opening  is  reached,  the  furnace  shall  not 
be  placed  within  forty  feet  of  the  foot  of  the  shaft,  and  shall  be  well  secured  from 
danger  from  fire  by  brick  or  stone  walls  of  sufficient  thickness  and  the  mine  while 
being  driven  for  making  and  perfecting  a  second  opening ;  the  owner  or  agent  shall 
provide  and  maintain  a  metal  tube  from  the  top  to  the  bottom  of  the  slope  or  shaft, 
suitably  adapted  to  the  free  passage  of  sound,  tlirough  which  conversation  may  be 
held  between  persons  at  the  bottom  and  at  the  top  of  the  shaft  or  slope ;  also,  the 
ordinary  means  of  signalling  to  and  from  the  top  and  bottom  of  the  shaft  or  slope, 
and  an  approved  safety-catch,  and  sufficient  cover  overhead  on  every  carriage  used 
for  lowering  and   hoisting  persons ;  and  the  said  owner  or  agent  shall  see  that 
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sufHcient  HaDges  or  horns  are  attached  to  the  sides  of  the  drum  of  every  machine 
that  is  used  for  lowering  and  hoisting  persons  in  and  out  of  the  mine,  and  also  that 
adequate  brakes  are  attached  thereto ;  the  main  link  attached  to  the  swivel  of  the 
wire  rope  shall  be  made  of  the  best  quality  or  iron,  and  shall  be  tested  by  weights, 
or  otherwise  satisfactory  to  the  inspector  of  mines  of  the  district,  and  bridle  chains 
shall  be  attached  to  the  main  link  from  the  cross  pieces  of  the  carriage,  and  no  single 
link  chain  shall  be  used  for  lowering  or  raising  persons  into  or  out  of  said  mine,  and 
not  more  than  six  persons  shall  be  lowered  or  hoisted  by  the  machinery  at  any  one 
time;  and  only  sober,  competent  and  experienced  engineers  shall  be  employed. 

Sec.  3.  When  a  second  opening  is  made,  one  opening  shall  be  set  apart 
exclusively  for  purposes  of  ingress  and  egress,  and  shall  not  be  clogged  or  obstructed 
with  machinery,  pumps,  or  currents  of  heated  air  or  steam;  if  the  opening  is  a 
shaft  it  shall  be  fitted  with  safe  and  convenient  stairs,  at  an  angle  of  not  more  than 
sixty  degrees  descent,  and  with  landings  at  easy  and  convenient  distances ;  all  water 
coming  from  the  surface  or  out  of  the  strata  in  the  shaft,  shall  be  conducted  by 
rings  or  otherwise  to  be  prevented  from  falling  down  the  shaft  so  as  to  wet  i)erson8 
who  are  ascending  and  descending  the  stairway  of  the  shaft ;  if  the  opening  in  a 
slope,  it  shall  be  provided  with  safe  and  available  traveling  ways. 

Sec,  4.  The  owner  or  agent  of  every  bituminous  coal  |mine,  whether  shaft 
slope,  or  drift,  shall,  within  six  months  after  the  passage  of  this  act,  provide  and 
thereafter  maintain,  for  every  such  mine,  ample  means  of  ventilation,  affording  one 
hundre<l  cubic  feet  per  minute,  for  each  and  every  person  emi)loyed  in  said  mine 
which  shall  be  circulated  around  the  main  headings  and  cross-headings  to  an  extent 
that  will  dilute,  carry  ott',  and  render  hannless  the  noxious  gases  generated  therein* 
and  all  mines  generating  fire-damp  shall  be  kept  free  of  standing  gas,  and  everv 
working  place  shall  be  carefully  examined  ever>'  morning  with  a  safety-lami)  by  a 
competent  person  before  any  workmen  are  allowed  to  enter. 

Set-.  5.  In  order  to  better  secure  the  proper  ventilation  of  every  coal  mine  and 
promote  the  health  and  safety  of  the  persons  employed  therein,  the  owner  or  agent 
shall  employ  a  competent  and  practical  inside  overseer,  to  be  called  mining  boss 
who  shall  keep  a  careful  watch  over  the  ventilating  apparatus,  the  air-ways 
traveling- ways,  pumps  and  pump-timbers,  and  drainage,  and  shall  see  that,  as  the 
miners  advance  their  excavations,  all  loose  coal,  slate  and  rock  overhead  are  care- 
fully secured  against  falling  in  or  upon  the  traveling-ways,  and  that  sufficient  timber 
is  furnished  of  suitable  lengths  and  sizes  for  the  places  where  they  are  to  be  used 
and  placed  in  the  working  places  of  the  inint'rs;  and  it  shall  also  be  the  duty  of  the 
mining  boss  to  measure  the  air  current,  at  least  once  a  week ;  at  the  inlet  and  outlet 
an<l  at  or  near  the  face  of  the  headings,  and  keep  a  record  of  such  measurements  and 
report  the  same  to  the  inspector  of  his  district  once  in  every  month  ;  the  safetv-lamps 
used  for  examining  mines  or  which  may  be  used  in  working  therein,  shall  be  fur- 
nished by  and  be  the  property  of  the  owner  of  said  mines,  and  shall  be  in  the 
charge  of  the  agent  of  such  mine;  and  in  all  mines  generating  explosive  gases,  the 
doors  used  in  assisting  or  directing  the  ventilation  of  the  mine  shall  be  so  hung  and 
adjusted  that  they  will  close  themselves,  or  be  sui)plied  with  springs  or  pullevs  so 
they  cannot  be  left  standing  open  ;  and  l)ore-holes  shall  be  kept  not  less  than  twelve 
feet  in  advance  of  the  face  of  every  working  place;  and,  when  necessary,  on  the 

6  I.M. 
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sides,  if  the  same  is  driven  towards  and  in  dangerous  proximity  to  an  abandoned 
mine  or  part  of  a  mine  suspected  of  containing  inflammable  prases,  or  which  is  inun- 
dated with  water. 

Sec.  6.  Any  miners,  workmen,  or  other  person,  who  shall  intentionally  injure 
any  shaft,  lamp,  instrument,  air-course,  or  brattice,  or  obstruct  or  throw  open  air-waj'^s* 
or  carry  lijrhted  pipes  or  matches  into  places  that  are  worked  by  safety-lamps,  or 
handle  or  disturb  any  part  of  the  machinery,  or  open  a  door  and  not  close  it  again, 
or  enter  any  place  of  the  mine  jigainst  caution,  or  disobey  any  order  ^iven  in  carrj-ing 
out  the  i)rovisioiis  of  thi*  act,  or  do  luiy  other  act  whereby  the  lives  or  the  health  of 
persons,  or  the  the  security  of  the  mines  or  the  machinery,  is  endangered,  shall  be 
deemetl  tjuilly  of  a  misdemeanor,  an<i  may  be  punished  in  the  manner  i)rovide(l  in 
the  sixteenth  section  uf  this  act ;  all  machinery  about  mines  shall  be  properly  fenceil 
off,  and  tlie  top  of  each  shaft  and  the  entrance  of  ever}-  abandoned  slope  and  air  or 
other  shaft  shall  be  securely  fenced  off ;  and  there  shall  be  cut  in  the  side  of  everj' 
hoisting  shaft,  at  the  bottom  thereof,  a  traveling  way  sufficiently  high  and  wide  to 
enable  persons  to  pass  the  shaft  in  going  from  one  si<le  of  the  mine  to  the  other, 
without  passing  over  or  un<ler  the  cage  or  other  hoisting  apparatus. 

Sec.  7.     If  any  i>er8on,  firm,  or  corporation,  is,  or  hereafter  shall  be,  seized,  in  his, 
or  their,  own  right,  of  coal  lands,  and  it  shall  not  be  practicable  to  comply  with  the 
requirements  of  this  act,  in  regard  to  drainage  and  ventilation,  by  means  of  openings 
on  his  or  their  own  land,  and  the  same  can  be  done  by  means  of  0])ening8  on  adjacent 
lands,  he  or  they  may  apply,  by  petition,  lothe  court  of  quarter  sessions,  of  the  proper 
county,  after  ten  days'  notice  to  the  owner  or  owners,  their  agent  or  attorney,  setting 
forth  the  facts  under  oath  or  aftirmati<m,  i)articularly  describing  the  place  or  places 
where  such  opening  or  oj)enings  can  be  made,  and  that  he  or  they  cannot  agree  with 
the  owner  or  owners  of  the  land  as  to  the  amount  to  be  paid  for  the  privilege  of 
making  such  opening  or  0})ening.s;  hereupon,  the  said  court  .shall  ap]>oint  three  disin- 
terested and  competent  citizens  of  the  county  tn  view  the  grounds  designated,  and 
lav  out  from  the  point  or  points  mentioned  in  such  petition  a  passage  or  i)assages  for 
air  and  water,  not  more  than  sixteen   feet  in  diameter,  by  the  shortest  and  most 
convenient  route,  to  the  coal  of  such  person,  tirni,  or  corporation,  preferring  in  all 
cases  an  opening  through   the  coal  strata  where  tlu*  same  is  i)racticable ;  the  said 
viewers  shall,  at  the  same  time,  assess  the  damages  to  be  pai<l  In*  the  petitioner  or 
l)etitioners  to  the  owner  or  owners  of  such  land   for  the   })rivilege  o:  making  said 
openings,  which  damages  shall  be  fully  ])aid  before  such  opening  is  ma<le ;  it  shall 
be  the  duty  of  said  viewers  to  give  notice  by  at  least  three  written  or  printed  hand- 
bills, po.sted  on  the  premises  at  least  five  days  prior  to  the  time  of  meeting  to  attend 
to  the  duties  oi   their  apjmintment,  .«^etting  forth  distinctly  the  time,  place  and  object 
of  their  meeting,  and  also  to  ^ive  ]>ersonal  notice  to  the   parties,  their  agents  and 
attorneys,  where  it  can  be  done,  and  .shall  within  thirty  days  after  their  appointment 
Make   report  of  their  proceedings  to  said  court,  stating  the  amount  of  damages 
awarded,  accompanied  by  a  mnj)  or  plan  (^i  sai<l  openings  ;  ami  if  no  a])peal  be  taken 
to  said  court  within  ten  days  after  notice  to  the  opposite  party  in  interest  of  thefiling 
thereof,  it  shall  be  marked  continued  by  the  clerk,  and  the  petitioner  or  petitioners 
may  proceed  to  make  said  opening  or  openings  ;  the  pay  of  the  viewers  and  other 
costs  shall  be  the  same  as  in  road  cases,  and  shall  l)e  paid  by  the  petitioner  or  peti- 
tioners. 
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8ec.  8.    As  soon  as  practicable  after  the  passage  of  this  act,  the  persons  exercis- 
ing the  office  of  presiding  judge  of  each  of  the  several  courts  of  common  pleas  in  the 
Fifth,  Tenth,  and  Fourth  judicial  districts,  shall  appoint  one  reputable  miner  of 
known  experience  and  in  practice  at  the  time,  (in  the  Fifth  district  the  president 
judge  of  the  court  of  common  j)lea8  number  one  shall  make  said  appointment),  and 
the  Governor  shall  appoint  two  mining  engineers  of  like  repute  and  experience  an<l 
practice  at  the  time,  who  shall  constitute  a  board  of  five  examiners,  whose  duty  it 
shall  be  to  inquire  into  the  character  and  qualifications  of  candidates  for  the  office  of 
inspector  of  mines  under  the  provisions  of  this  act.    The  examiners  first  appointed, 
in  pursuance  of  this  section,  shall  meet  in  the  city  of  IMttsbur^,  on  the  fifteenth  day  of 
May  next,  and,  after  being  duly  organized,  having  taken  an<l  sul)scribed  before  any 
otticer  authorized  to  a<lminister  the  same,  the  following  oath,  namely :     "  We,  the  un- 
dersigned, <lo  solemnly  swear  (or  affirm)  that  we  will  perform  the  duties  of  examiners 
of  appHcants  for  appointment  as  inspectors  of  bituminous  coal  mines  to  the  best  of 
our  abilities,  and  that  in  recommending  or  rejecting  sai<l  applitmnts  we  will  be  jzov- 
ernetl  by  the  evidence  of  qmilification  to  fill  the  position,  under  the  law  creating  the 
same,  and  not  by  any  considenition  of  political  or  other  personal  favors;  that  we  will 
certify  all  whom  we  may  find  (jualilied,  acconling  to  the  true  intent  and  meaning  of 
the  act,  and  none  othei"s,  to  the  best  of  our  judgments; ;  '*  shall  proceed  to  the  exam- 
ination of  those  who  may  present  themselves  as  candidates  for  said  offici* ;  and  thev 
shall  certify  to  the  (iovernor  the  names  of  all  such  ai)i)licants  as  they  shall  find  com- 
petent to  fill  the  office,  under  the  provisions  of  this  ad,  which  names,  with  the  cer- 
tificate and  the  oath  of  the  examiners,  shall  be  mailed  to  the  Secretary  of  tlie  Com- 
monwealth, to  be  lilwd  in  hih  office,  and  shall  be  valid  when  reconunended  by  four 
.     of  the  examining  Ixrard.    The  qualifications  of  c:m<li<latos  for  said  office  of  inspector 
of  mines,  to  be  inquired  intr)  and   certified  by  said  examiners,  shall  be  as  follows, 
namely:     They  shall  be  citizens  of  the  Tnited  States,  of  temjierate  habits,  of  good 
repute  as  men  of  personal  integrity,  shall  have  obtained  the  age  of  thirty  years,  and 
shall  have  had  at  leiist  five  yeai*s'  experience  in  the  workings  of  the  bituminous  coal 
mines  of  Pennsylvania,  and  upon  the  examination  they  shall  give  evi<lenie  of  such 
theoretical,  as  well  as  practiced,  knowledge  of  the  working  of  coal  mines  and  noxious 
gases,  as  will  satisfy  the  examiners  of  their  capability  and  fitness  for  the  perform- 
ance of  the  <luties  imiK)sed  upon  inspectors  of  mines  by  the  provisions  of  this  act. 
The  ijoard  of  examiners  shall,  also,  at  their  said  meeting,  divide  the  bituminous  coal 
counties  of  the  State  into  three  inspection  districts,  as  nearly  equal  in  regard  to  the 
labor  to  be  performed  its  is  i)ossible,  taking  into  consideration  the  number  of  mines 
and  the  extent  of  territory ;  at  every  subseqiuiit  calling  t»f  the  boanl  of  examiners 
this  division  may  be  revised  as  exj)erience  may  prove  to  be  a<lvisable.    The  lK.)ard  of 
examiners  shall  each  receive  five  dollars  per  day  an<l  all  necessary  expenses,  to  be 
paid  out  of  the  State  treasury,  upon  the  filing  of  the  certificates  of  the  exaniining 
board,  in  tlie  office  of  ;he  Secretary  of  the  Commonwealth,  as  herein  before  provide«l. 
The  (iovernor  shall,  from  the  names  so  certifie<l,  a]q)«)int  one  person  to  be  inspector 
of  mines,  for  each  district,  as  fixed  by  the  examiners,  in  pursuanee  of  the  act,  whose 
commission  shall  be  for  four  years,  to   be  computed  from  the  fifteenth  dav  of  Mnv 
next.     As  often  as  vacancies  occur,  by  death,  resignation,  or  otherwise,  in  said  offices 
of  inspectors  of  mines,  the  Governor  shall  fill  the  siune,  by  appointment,  for  the  unex- 
piretl  term,  from  the  names  on  file  in  the  office  of  the  Secretary  of  the  Common- 
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wealth,  until  the  number  shall  be  exhausted ;  and  whenever  this  shall  occur,  the 
Governor  shall  wiuse  the  aforesaid  board  of  examiners  to  meet,  who  shall  examine 
persons  that  may  present  themselves  for  the  vacant  office  of  inspector,  in  the  same 
manner  as  herein  provided,  and  the  board  of  examiners  shall  certify  to  the  Governor 
one  person,  to  be  commissioned  by  him  for  the  office  of  inspector  for  the  unexpired 
term ;  and  any  vacancies  that  may  occur  in  the  examining  board  shall  be  filled  in 
the  district  where  the  vacancy  occurred.  And  every  four  years  the  Governor  shall 
appoint  two  mining  engineers  as  before,  and  shall  notify  the  persons  exercising  the 
office  of  president  judge  of  the  courts  of  common  pleas  of  three  of  the  judicial  dis- 
tricts of  the  State,  containing  bituminous  roal  mines,  selecting  them  in  such  order  as 
to  allow  each  district  an  equal  share  of  such  appointments,  each  to  appoint  one 
miner,  and  the  five  so  appointed  shall  constitute  a  new  board  of  examiners,  whose 
duties,  term  ot"  ser%u(0,  and  compensation,  and  vacancies  that  may  happen,  shall  be 
the  same  as  those  first  provided  for  by  this  section,  and  from  the  names  that  may  be 
certified  by  them,  the  Governor  shall  appoint  the  inspectors  provided  for  in  this  act. 
Nothing  in  this  act  shall  be  construed  to  prevent  the  rt»-appointment  of  any  inspector 
of  bituminous  mines.  The  inspectors  of  mines  shall  each  receive,  for  their  services, 
an  annual  salary  of  two  thousand  dollars,  to  be  paid  quarterly,  by  the  State  Treasurer, 
and  they  shall  each  reside  in  the  district  for  which  they  shall  be  appointed.  Each 
inspector  is  hereby  authorize<l  to  procure  such  instrument  and  ch<*micjil  tests  and 
stationery,  from  time  to  time,  as  may  be  necessary  to  the  proper  discharge  of  his 
duties,  under  this  act,  at  the  expense  of  the  State,  which  shall  be  paid  by  the  State 
Treasurer,  upon  atrcounts  duly  certified  by  him,  and  audited  by  the  proper  depart- 
ment oi  the  State.  All  insiruments,  plans,  book  memoranda,  notes,  et  cetera,  ])er- 
taining  to  the  otfice,  shall  be  the  property  of  the  State,  and  shall  be  delivered  to 
their  successors  in  oflice. 

Sec.  9.  Each  inspector  of  bituminous  coal  mines  shall,  before  entering  upon  the 
discharn*  of  his  «Uitics,  give  Inind  in  the  sum  of  five  thousand  dollars,  with  sureties, 
to  be  approved  by  the  ])n'ident  judge  of  the  district  in  which  he  resi<les,  conditioned 
for  the  laitlilul  discharge  of  his  duty,  ami  take  an  oath  (or  affirmation)  to  discharge 
his  duties  impartially,  and  with  fidelity,  to  the  best  of  his  knowledge  and  ability. 

Skc.  10.  No  person,  who  shall  act  as  a  manager  or  agent  of  any  coal  mine,  or  as  a 
mining  engineer,  or  to  be  interested  in  operating  any  coal  mine,  shall,  at  the  same 
time,  act  as  an  inspector  of  coal  mines,  under  this  act. 

Sec.  11.  VitY  any  injury  to  person  or  property,  occasioned  by  any  violation  of 
this  act,  or  any  willful  failure  to  comply  with  its  provisions  by  any  owner,  lessee  or 
oi>erator  of  any  coal  mine  or  opening,  a  right  of  action,  against  the  party  at  fault, 
shall  accrue  to  the  party  injured  for  the  direct  damage  sustained  thereby ;  and  in 
anv  case  of  loss  of  life,  by  rea.«on  of  such  violation  or  willful  failure,  a  right  of  action, 
against  the  party  at  fault,  shall  accrue  to  the  widow  an«l  lineal  heirs  of  the  person 
whose  life  shall  be  lost,  lor  like  recovery  of  damages  for  the  injury  they  shall  have 

sustained. 

Sec.  12.  The  inspectors  of  bituminous  coal  mines  shall  each  devote  the  whole 
of  his  time  to  the  duties  of  his  ofiice ;  it  shall  be  his  duty  to  examine  the  mines  in 
his  district  as  often  as  possible  to  see  that  all  the  provisions  of  this  act  are  observed 
and  strictly  carried  out ;  and  he  shall  make  a  record  of  all  exan)inations  of  mines, 
showing  the  condition  in  which  he  finds  them,  the   number  of  mines  in  his  district, 
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the  number  of  persons  employed  in  and  about  each  mine,  the  extent  to  which  the 
law  is  obeye<i,  the  progress  made  in  the  improvement  sought  to  be  secured  by  the 
passage  of  this  act,  the  number  of  accidents  and  deaths  resulting  from  injuries 
received  in  the  mines,  and  all  other  facts  of  public  interest  concerning  the  condition 
and  progress  of  mining  in  his  district,  which  record  shall,  on  or  before  the  first 
Monday  of  each  month,  together  with  all  matters  and  things  furnished  him  in 
accordance  with  the  provisions  of  this  act,  be  tiled  in  the  oliice  of  the  Secretary  of 
Internal  AflUrs,  to  be  by  him  recorded  and  included  in  the  annual  rejwrt  of  his 
department ;  he  shall  also,  from  the  time  of  his  coumiission,  make  strict  :md  careful 
inquiry  and  examination  into  the  condition  of  the  ventilation  and  drainage  of  the 
mines. 

Skc.  13.    Tiiat  the  inspectors  may  be  enable<l  to  perform  the  duties  herein  imposed 
upon  them,  they  shall  have  the  right  at  all  times  to  enter  any  bituminous  coal  mine 
to  make  examination  or  obtain  information ;  they  shall  notify  the  owners,  lessees,  or 
agents  immediately  of  the  discovery  of  any  violations  of  this  act  and  of  the  penalty 
imj)osed  thereby  for  such  violation,  and  in  case  of  such  notice  being  disregarded  fcr 
the  space  of  ten  days,  they  shall  institute  a  prosecution  against  the  owner,  owners, 
agent,  or  lessee  of  the  mine,  un<ler  the  provisions  of  section  sixteen  of  this  act ;  in 
any  case,  however,  where,  in  the  judgment  of  the  inspector  of  either  district,  delay 
may  jeopanlize  life  or  limb,  he  shall  at  once  notify  the  inspectors  of  the  other  districts, 
whereupon  they  shall  at  once  proceed  to  the  mine  or  colliery  where  the  danger 
exists,  and  examine  into  the  niatter,  and  if,  after  full  investigation  thereof,  they  shall 
be  agreed  in  the  opinion  that  there  is  immediate  danger,  they  shall  apply,  in  the 
name  of  the  connuonwealth,  to  the  court  of  common  pleas  of  the  county  in  which 
the  mine  may  be  located,  for  an  injunction  to  suspend  all  work  in  and  about  such 
mine  or  colliery  ;  whereupon,  sai<l  court,  if  the  cause  appear  to  be  sufficient,  after 
hearing  the  parties  and  their  evidence  as  in  like  cases,  shall  issm*  their  wiit  to  restrain 
the  working  of  said   mine  or  colliery  until  all  cause  of  danger  is  removed  ;  and  the 
(•o.sts  of  said  procee<lings,  including  the  charges  of  attorney  prosecuting  said  appli- 
cation, shall  be  borne  by  the  owner  of  the  mine  or  collier}':   Prr^riVW,  that  no  fee 
exceeding  the  sum  of  twenty-five  dollars  shall  be  taxed  in  any  one  case  for  the  attorney 
prosecuting  such  case :  Pnnithd^  ftirihrr,  that  if  said  court  shall  find  the  cause  not 
sufficient,  then   the  case  shall  be  dismissed,  and  the  cost  shall  be  borne  by  the 
inspector  instituting  the  procee<ling,  or  the  county,  in  the  discretion  of  the  court. 

Sec.  14.  Whenever,  ])v  reas<m  of  anv  ex))losion  or  other  accident  in  anv  bitu- 
minous  coal  mine  or  the  machinery  connected  therewith,  loss  of  life  or  serious  per- 
sonal injury  shall  occur,  it  shall  be  the  duty  of  the  person  having  charge  of  such 
mine  or  colliery  to  give  notice  thereof  forthwith  to  the  inspector  of  the  district,  and 
if  any  person  is  killed  thereby,  to  the  coroner  of  the  county,  who  shall  give  due 
notice  of  the  inquest  to  be  held  ;  it  ^hall  be  the  <luty  of  the  inspector,  uix)n  being 
notified  as  herein  provided,  to  immediately  repair  to  the  scene  of  the  accident  and 
make  such  suggestions  as  may  appear  necessary  to  secure  the  future  safety  of  the 
men;  and  if  the  results  of  the  explosion  do  not  require  an  investigation  by 
the  coroner,  he  shall  proceed  to  investigate  and  ascertain  the  cause  of  the  explosion 
or  accident,  and  make  a  record  thereof,  which  he  shall  file  as  provided  for ;  and  to 
enable  him  to  make  the  investigation,  he  shall  have  power  to  compel  the  attendtmce 
of  persons  to  testify,  and  to  administer  oaths  or  affirmations ;  the  cost  of  such  inves- 
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ligation  shall  be  paid  by  the  county  in  which  the  accident  occurred,  in  tlie  same 
manner  as  cost8  of  inquests  held  by  the  coroners  or  justices  of  the  peace  are  paid. 

Sec.  15.  The  court  of  common  pleas  of  any  county  in  the  proper  district,  upon 
a  petition  signed  by  not  less  than  fifteen  reputable  citizens,  not  less  than  five  of 
whom  shall  be  miners,  owners,  or  lessees  of  mines,  and  with  the  affidavit  of  one  or 
more  of  said  petitioners  attached,  setting  forth  that  any  inspector  of  mines  neglects 
his  duties  or  is  incompetent,  or  that  he  is  guilty  of  a  malfeasance  in  oftice,  shall  isrsue 
a  citation  in  the  name  of  the  Commonwealth  to  the  said  inspector  to  appear  on  not 
less  than  fifteen  days*  notice,  upon  a  day  fixed  before  said  court,  at  which  time  the 
court  shall  proceed  to  inquire  into  and.  investigate  the  allegations  of  the  petitioners ; 
if  the  court  find  that  the  said  inspector  is  neglectful  of  his  duties  or  is  incompetent 
to^  perform  the  duties  of  his  office  or  that  he  iH  guilty  of  malfeasance  in  ofiice,  the 
court  shall  certify  the  same  to  the  (Governor,  who  shall  declare  the  ofiice  of  said 
inspector  vacant,  and  i)roceed  in  compliance  with  t\\v  provisions  of  this  act  to  supply 
the  vacancy ;  the  costs  of  said  investigation  shall,  if  the  cliarges  are  sustained,  be 
imposed  upon  the  inspector,  but  if  the  charges  are  not  sustained  they  shall 
be  imposed  upon  the  petitioners. 

Sec:.  16.  The  neglect  or  refusal  to  perform  the  duties  required  to  be  performe<l, 
by  any  section  of  this  act,  by  the  parties  therein  required  lo  perform  them,  or  the 
\'iolation  of  any  of  the  i>rovision8  or  requirements  hereof,  shall  be  deemed  a  misde- 
meanor, and  shall,  upon  c(»nviction,be  punished  by  fine  of  not  less  than  two  hundred 
dollars,  nor  not  exceeding  five  hundred  dollars,  at  the  discretion  of  the  court ;  and 
all  penalties  recovered  under  this  act  shall  be  paid  into  the  treasury  of  the  State. 

Sec.  17.  The  inspector  shall  exercise  a  sound  discretion  in  the  enforcement  of 
the  provisions  of  this  act,  and  should  the  operator  or  owner  be  di8.satisfied  with  any 
decision  at  which  the  insi)e('tor  may  arrive,  it  shall  and  may  be  lawful  for  such 
operator  or  owner  to  apply,  by  petition,  to  the  court  of  quarter  sessions  of  the  county 
wherein  such  mine  is  locate<l,  and  said  court  shall,  thereupon,  api)oint  three  reputable, 
competent,  and  disintereste<l  persons,  whose  duty  it  shall  be  to  forthwith  examine 
such  inine.s  and  hear  the  proofs  an<l  allegations  of  the  insj^ectors  and  operator  or 
owner,  and  make  such  report,  \inder  oath,  to  court,  of  the  facts  as  they  exist,  together 
with  their  opinion  thereon  ;  an<l  if  said  report  sustains  the  decisions  of  the  inspector, 
then  the  party  making  application  to  court  shall  pay  tlie  costs  of  such  proceeding, 
and  if  the  re])ort  is  against  such  decision,  then  the  insp<H"tor  shall  pay  the  cost*!,  un- 
less the  court  order  otherwise.  The  report  of  the  said  board  shall  become  absolute, 
unless  exceptions  thereto  shall  be  tiled  within  ten  days  after  notice  of  the  filing 
thereof  to  the  owner,  operator,  or  inspector,  and  if  excei)lions  are  filed  the  court  shall 
hear  and  determine  the  same,  and  the  decision  shall  be  final  and  conclusive. 

Sec.  18.  The  provisions  of  this  act  shall  not  apply  to  any  mine  where  ten  men, 
or  a  less  number,  are  employed,  or  to  any  mine  which  does  not  generate  fire-damp, 
black-damp,  or  other  dangerous  or  noxious  gases. 

Sec.  19.  All  laws  or  parts  of  laws  inconsistent  with  any  of  the  provisions  of  this 
act  are  hereljy  repealed. 
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AN  ACT 

To  luneiid  Hii  act  entitled  "An  rtet  to  provide  the  means  for  securing  the  health  and  safety  of  lursons 

emplove<l  in  the  bitinninous  coal  Tnines  of  Pennsylvania.*' 

Section  I.  Be  it  enacted,  etc.,  That  the  last  clause  of  the  eighteentli  section  of  the 
act  of  (iencral  Assembly,  entitled  "An  act  to  provide  the  means  for  securing  the 
health  and  safety  of  persons  employed  in  the  bituminous  coal  mines  of  Pennsylvania", 
approved  the  eighteenth  day  of  April,  Anno  Domini  one  thousand  eight  hundred 
and  seventy -seven,  after  the  word  "employed",  in  the  second  line  of  said  section, 
which  is  as  follows :  "Or  to  any  mine  which  does  not  generate  fire-damp,  black- 
damp,  or  other  dangerous  or  noxious  gases,"  is  hereby  rei)ealed. 


(IREAT  BRITAIN. 

ABSTRACT  OF   BRITISH   MINING   LAW. 

Application  of  Act — Imt/HXtors — Managerv — Rtstrictions  as  to  Emphitment  rmltr  Ground — 
ReMrictions  as  to  Employment  Altore  Ground — Who  vuvj  hi  Employed  aUtut  an  Engine — 
Pniolty  for  MisreprcSitUatioii  of  Ayt — Wayti*  not  to  Ite paid  in  Pnhlic  Hoiok—  Weighing 
—Prohibition  of  Singh  Shafts— Fencing  Ahandoncd  Mints — Gerural  Rides — Sj*ecial 
RnleA — DangenniA  Practices  not  Erprtsaly  Prohibited — Penalties — MisceWineons — Reg- 
ii^ft,  JiHiirns,  Plans,  Abandonntent  of  Mines,  Ao//Vv8,  (Jonjiwrs  Lujuesls — Ew*  inptions — 
Thin  Sam  Mine^  Saturday  Half-Holiday,  Irtlind,^  Weighing  Provisiotis,  Single  Shafts — 
(ierural  Rnhs, 

1.  The  act  applies  to  coal  mines,  mines  of  stratitied  ironstone,  mines  of  shale, 
mines  of  fire-(;hiv. 

Dttinition  of  Mine. — The  term  "  mine*'  includes  every  shaft  in  the  course  of  being 
sunk,  and  every  level  and  inclined  plane  in  the  course  of  being  driven,  for  commenc- 
ing or  oi>ening  any  mine,  or  for  searcliinv:  for,  or  proving  minerals,  and  all  the  shafts, 
levels,  planes,  machinery,  tramways,  and  sidings,  both  below  groun<l  and  above 
ground,  in  and  adjacent  to  a  mine,  and  any  such  shaft,  level,  and  inclined  plane,  and 
belonging  to  the  mine.  The  term  **  shaft ''  includes  pit.  Where  two  or  more  parts  of 
a  mine  are  worked  separately,  each  of  such  parts  may,  after  notice,  be  constituted  a 
separate  mine  for  the  purpose  of  the  act.  A  Secretary  of  State,  however,  may  object 
thereto,  and  the  owner  or  agent  must  acquiesce  in  such  objection,  or  refer  the  matter 
to  arbitration. 

3.  The  commencement  of  the  act  is,  for  Knglan<l  and  Scotland,  1st  January, 
1878  ;  for  Irelaml,  1st  Januarv',  1874. 

4.  Inspectors  of  mines  are  to  be  ap|X)inted  by  a  Secretary  of  State,  and  a  district 
to  be  assigned  to  each.    The  existing  inspectors  are  to  continue  to  acrt. 

5.  An  inspector  may  not  himself  be,  or  practice,  or  be  the  partner  of  one  who  is 
or  who  practices,  as  land  agent  or  mining  engineer,  or  iis  a  manager,  viewer,  agent  or 
valuer  of  mines,  or  as  arbitrator,  in  mining  cases,  and  may  not  be  otiierwise  employed 
in  or  about  any  mine,  whether  such  mine  is  one  to  which  the  act  applies  or  not. 

H.  In  order  to  asc^ert^iin  whether  the  provisions  of  the  act  are  observed  both 
above  ground  and  below  ground,  the  inspector  is  authorized  to  examine  any  mine 
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by  day  or  by  night,  so,  however,  jis  not  ti>  i!ir>f,lc  the  working  thereof;  and  owners, 
agents,  and  managers,  and  all  employed  in  or  about  the  mine,  are  bound  to  render 
him  everj'  assistance  in  conducting  such  examination. 

7.  He  is  to  make  to  a  Secretary  of  State  an  annual  report  of  his  proceedings,  to  l>e 
laid  before  Parliament,  and,  when  directed,  is  to  make  a  special  report  as  to  any 
mine  accident  attended  with  loss  of  life  or  personal  injury.  Such  special  report  will 
be  made  public  in  the  mode,  and  at  the  time  directed  by  a  Secretary  of  State. 

8.  Rule. — Subject  to  the  exceptions  mentioned  below,  every  mine  must  be  under 
the  control  and  daily  supervision  of  a  ceitificated  manager. 

9.  Exct^tion  1. — The  rule  reiiuiring  a  manager  does  not  Hj)ply  to  any  mine  in 
which  less  than  30  persons  are  ordinarily  employed  below  ground,  unless  the 
inspector  of  the  district  insists  upon  it. 

10.  Erception  2. — The  rule  reiiuiring  a  manager  does  not  apply  to  any  mine,  the 
average  daily  output  of  which  does  not  exceed  25  tons,  unless  the  inspector  of  the 
district  insists  upon  it. 

11.  Excejttion  3. — In  speciid  circumstances,  notified  to  the  ins*pector  of  the  tlis- 
trict,  a  manager  may  be  temporarily  dispensed  with. 

12.  The  certificate,  given  by  a  Secretary  of  State,  is  either  a  certificate  of 
service,  given  only  to  persons  who,  before  the  10th  of  August,  1872,  were  acting,  and 
have  since  then  acted,  in  the  capacity  of  manager  of  mine,  or  who,  sinie  the  10th  of 
August,  1867,  have  acted  in  a  like  capacity  for  more  than  twelve  months ;  or  a  cer- 
tificate of  competency. given  after  examination,  and  upon  proof  of  sobriety,  expe- 
rience, ability  and  general  good  conduct.  The  examination  is  conducted  by  exam- 
iners appointed  by  a  district  board,  and  the  members  of  such  district  board  are 
appointed  by  the  Secretary  oi  State,  and  consist  of  three  owners,  agents,  or  mana- 
gers of  a  mine  within  the  district;  three  persons  employed  in  or  about  a  mine 
within  the  district,  not  being  owners,  agents,  or  managers;  three  mining  engineers, 
agents,  mauagei-s.  or  coal-viewers  within  the  district,  and  an  inspector  of  mines. 
The  area  of  tiie  district  is  fixed  l)v  a  Secretarv  of  State. 

13.  The  owner  or  agent  may  nominate  either  himself  or  any  otiier  person  as 
manager,  but  the  manager  must  not  be  a  contractor  for  getting  the  mineral,  or  in  the 
employ  of  a  contractor. 

14.  A  Secretarv  of  State,  on  a  representation  made  that  a  certificated  manager 
is,  by  reason  of  incompetency  or  gross  negligence,  unfit  to  discharge  liis  duties,  or 
has  been  convicted  for  an  ottense  against  the  Act  may  ord^r  a  court  of  inquiry  to  be 
held,  an<l,  on  the  report  of  thi*  court,  cancel  or  susj)en<i  the  certificate.  He  may  also 
restore  a  certificate  canceled  or  suspended. 

15.  A  register  of  certificates!  managers  is  kept  un<ler  the  directions  of  a  Secre- 
tarv of  State. 

16.  Women,  and  girls  of  any  age,  may  not  be  employed  at  all. 

17.  Boys  under  12  may  not  be  employed  at  all,  unless  the  mine  is  specially 
excnipte<l  by  the  Secretary  of  State  by  reason  of  the  thinness  of  the  seam,  when, 
subject  to  certain  conditions  stated  in  the  exemption,  boys  between  10  and  12  may 
be  employed. 

18.  Boys  of  12  and  under  13,  and  male  young  persons  of  13  an<l  under  16  may 
be  employed  not  more  than  54  liours  a  week,  or  more  than  10  hours  a  day,  and  are 
to  be  allowe<l  an  interval  of  12  hours  for  rest  between  each   two  consecutive  periods 
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of  employment,  excvpt  between  Friday  and  Saturday,  when  an  interval  of  8  hours 
will  8uf!i(-e. 

19.  A  week  begins  at  12  p.m.  on  Saturday  and  ends  12  p.m.  the  Saturday 
following.  . 

20.  A  period  of  a  person's  employment  begins  at  the  time  of  his  leaving  the 
surface,  and  ends  at  the  time  of  his  returning  to  the  surface. 

21.  The  immediate  employer  of  any  boy  of  12  and  under  13,  and  of  any  male 
young  person  of  13  and  under  IH,  is  not  to  take  him  below  ground  until  he  has 
r^'P^rted  his  intention  so  to  <lo  to  the  manager,  or  to  some  person  appointed  by  the 
manager. 

22.  C.iildren  under  10,  of  either  sex,  may  not  be  employed  at  all. 

23.  Children  of  10,  and  under  13,  of  either  sex,  may  be  employed,  but  not  for 
more  than  6  days  a  week,  and  for  not  more  than  6  hours  a  day,  if  employed  for  more 
than  3  days  in  a  week,  and  not  for  more  than  10  hours  a  day,  if  employed  for  only 
3  days,  or  less  than  3  days,  in  a  week. 

24.  For  children  so  employed  an  interval  of  12  hours  for  rest  must  be  allowed 
between  two  consecutive  periods  of  employment,  except  between  Friday  and  Saturday, 
when  an  interval  of  8  hours  will  suffice. 

25.  Schooling. — The  parent  or  guardian  of,  or  person  having  the  custody  or  control 
of  any  child  so  employed  must  see  that  the  child  attend  school  (except  in  the  case  of 
there  being  no  school  which  the  child  can  attend,  within  two  miles  of  his  or  her 
home,  or  of  the  mine).  Such  attendance  mast  be  for  at  least  20  hours  in  every  2 
consecutive  weeks  of  employment,  and  any  attendance  is  not  to  count  if  it  is  in  excess 
of  3  hours  at  a  time,  or  5  hours  in  a  day,  or  of  12  hours  in  a  week,  or  on  Sundays,  or 
before  8  A.  M.,  or  after  6  P.  M. 

26.  It  will  be  the  <luly  of  the  immediate  employer,  after  employing  a  child  for  a 
fortnight,  to  obt^iin  from  the  teacher  every  Monday  morning  during  the  continuance 
of  the  employment  a  certificate  of  the  chiM's  attendance  at  the  school  during  the 
preceding  week,  and  to  deliver  the  certificate  to  the  owner,  agent,  or  manager,  who 
must  keep  the  same  in  the  office  at  the  niine  for  six  months  for  production  to  the 
inspector. 

27.  Also  the  person  who  pays  the  child's  wages  must,  after  a  single  ap[)lication 
of  the  teacher,  pay  regularly  every  week  the  cost  of  the  child's  schooling  (not  exceeding 
2d.  a  week,  or  one-twelfth  of  the  child's  wages),  and  he  may  deduct  from  the  child's 
wages  any  sum  so  paid. 

28.  A  teacher  who  is  unfit,  or  who  misconducts  himself,  is  liable  to  be  disquali- 
fied, by  an  inspector  of  mines  for  granting  certificates  of  attendance,  subject  to  an 
appeal  to  the  Education  Department. 

29.  Young  perwm  of  13  and  under  16,  of  either  sex,  and  uvmen  above  18,  may  not  be 
emi)loyed  more  than  54  hours  a  week,  or  more  than  ten  hours  a  day,  and  must  be 
allowed  an  interval  of  12  hours  for  rest  between  two  consecutive  periods  of  employ- 
ment, except  between  Friday  and  Saturday,  when  an  interval  of  8  hours  will  suffice. 

30.  Children  of  10  and  under  13,  o/"  either  taex,  young  persons  of  13  and  under  16,  of  eiilier 
seXj  and  women  above  13,  may  not  be  employed  between  9  P.  M.  and  5  A.  M.,  or  on 
Sundays,  or  after  2  P.  M.  on  Saturday :  also,  they  are  to  be  allowed  intervals  for 
meals,  namely  :  half  an  hour  during  a  perio<l  of  employment  w^hich  exceeds  5  hours ; 
one  and  a-half  hours  during  a  period  of  employment  which  exceeds  8  hours.    A 
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mine  iii  Ireland  may  be  exempted,  by  the  Secretary  of  State,  from  the  provision  as  to- 
the  Saturday  half-holiday.    (See  exemption  set  forth  Mow^  paragraph  72.) 

31.  The  person  who  is  in  charge  of  any  engine,  windlass,  or  gin,  howsoever 
worked,  which  is  used  for  the  purpose  of  taking  persons  up  or  down  or  along  anjr 
shaft,  inclined  plane  or  level,  (being  either  an  entrance  to  a  mine  or  a  communication 
from  one  part  of  a  mine  to  another,)  or  who  is  in  charge  of  any  part  of  the  tackle  of 
such  engine,  windlass,  or  gin,  must  be  a  male  at  least  18  years  of  age.  If  the  engine, 
windlass,  or  gin,  is  worked  by  an  animal,  then,  not  the  driver,  but  the  person  under 
whose  <lirection  the  driver  acts,  is  to  be  deemed  the  person  in  charge;  but  in  that 
case  the  driver  must  not  be  under  12  yeai-s  of  age. 

32.  Any  parent  or  guardian  misrepresenting  the  a^e  of  any  person,  with  a  view 
to  procuring  him  employment  in  contravention  of  the  Act,  will  be  liable  to  punish- 
ment. 

33.  Xot  to  l)e  Paid  in  Public  Houses  etc. — Wages  are  not  to  be  paid  on  any  premises 
used  for  the  sale  of  intoxicating  liquor,  or  in  any  place  contiguous  to  such  premises^ 

34.  Payment  by  day  on  yardage  is  allowed,  but  in  any  mine,  unless  expressly 
exempted,  (see  below,  paragraph  No.  73),  where  the  amount  of  wages  depends  on  the 
amount  of  mineral  gotten,  wages  are  to  be  paid  according  to  the  standard  weight  in 
pounds  avoirdupois  of  the  mineral  gotten. 

35.  The  weighing-machines  and  w^eights  are  subject  to  the  inspection  of  the 
Inspector  of  Weights  and  Measures. 

3H.  Oieck'weigher, — The  persons  employed  in  a  mine  may,  if  they  think  proper, 
appoint  a  Check-weigher  at  their  own  cost.  The  Check-weigher  must  be  a  person 
employed  either  in  the  same  mine,  or  in  another  mine  belonging  to  the  same  owner. 
He  is  entitled  to  have  every  facility  afforded  to  him  to  take  a  correct  account  of  the 
weighing,  but  he  is  not  to  impede  the  working  of  the  mine,  or  interfere  with  the 
weighing;  and  in  his  absence,  the  weighing  may  be  carried  on  without  him.  He  is 
liable  to  be  removed  by  the  magistrates  for  misconduct,  and  in  that  case  another 
may  be  selected  to  till  his  place. 

37.  The  weighing  provisions  expressly  sanction  agreements  to  be  made  between 
employers  and  employed  for  deductions  on  account  of  *'  dirt  "  or  "  shorts,"  the  words 
of  the  act  bein;.',  "  Nothing  herein  contained  shall  preclude  the  owner,  agent  or 
manager  of  the  mine  from  agreeing  with  persons  emjiloyed  in  such  mine,  that  de- 
ductions shall  be  made  in  respect  of  stones  or  materials  other  than  mineral  con- 
tracted to  be  gotten,  which  shall  V)e  sent  up  from  the  mine  with  the  mineral  con- 
tracted to  be  gotten ;  or  in  respect  of  any  tubs,  baskets,  or  hutches  being  improp- 
erly filled,  in  those  cases  which  they  are  filled  by  the  getter  of  the  mineral,  or  his 
drawer,  or  by  a  person  immediately  emi)loyed  by  him."  Such  deductions  are  to  be 
determined  by  the  I>anks-man,  or  Weigher  and  Check-weigher,  or,  in  the  event  of 
difference,  by  a  third  person,  to  be  mutually  agreed  on  between  the  ow-ner,  agent,  or 
manager,  on  one  hand,  and  the  persons  employed  in  the  mine,  on  the  other. 

38.  Rule. — Subject  to  the  exceptions  stated  below,  and  to  any  exemptions  spe- 
cially granted,  every  mine  must  have  two  shafts  or  outlets  in  communication  with  every 
seam  in  work,  which  are  capable  of  affording  distinct  means  of  ingress  and  egress  to 
the  persons  employed  in  the  seam.  These  shafts  need  not  belong  to  the  same  mine. 
They  must  be  separated  l>y  natural  strata  of  not  less  than  10  feet  in  breadth,  though 
openings  may  be  ma<le  through  the  strata  for  such  purposes  as  ventilation  and 
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drainage.  Such  opening?,  however,  must,  in  the  case  of  mines  where  imflnmmable 
gas  has  been  found  within  the  preceding  12  months,  be  only  temporary.  Between 
the  two  shafts  or  outlets  there  must  be  a  communication  not  less  than  4  feet  wide 
and  3  feet  high.  At  each  of  the  shafts  or  outlets,  or  on  the  works  belonging  to  the 
mine,  there  must  be  kept,  for  raising  or  lowering  persons,  proper  apparatus  in  actual 
use,  or  available  for  use  within  a  reasonable  time. 

39.  Exception  No.  1. — The  rule  does  not  apply  in  case  of  a  new  mine  being  opened 
for  the  purpose  of  search in<i^  for  or  proving  minerals,  so  long  as  not  more  than  20 
persons  are  employed  below  ground  at  any  one  time  in  the  whole  of  the  different 
seams  in  connection  with  the  shaft. 

40.  Exception  No.  2. — The  rule  does  not  apply  to  any  working  for  the  purpose  of 
making  communication  between  two  or  more  shafts,  so  long  as  not  more  than  20 
persons  are  employed  below  ground  at  any  one  time  in  the  whole  of  the  different 
seams  in  connection  with  each  shaft  or  outlet. 

41.  Exception  No,  3. — The  rule  does  not,  in  the  case  of  mines  which,  before  the 
passing  of  the  act,  were  not  required  to  have  a  double  shaft,  come  into  operation 
till  the  first  of  January,  1876. 

42.  In  certain  crises  temporary  or  permanent  exemptions  are  allowed.  (See 
below,  paragraph  74). 

43.  Where  any  mine  is  abandoned,  or  the  working  thereof  discontinued  (at 
whatever  time  such  abandonment  or  discontinuance  occurred),  the  lop  of  the  shaft 
and  any  side  entrance  from  the  surface  must  be  kept  securely  fenced  by  the  owner 
of  the  mine  or  the  persons  interested  in  the  minerals  thereof. 

44.  The  Act  prescribes  general  rules  (»f'i  forth  at  length  hert  under,  paragraph  70), 
which  are  to  be  observed,  so  fur  as  is  reasonably  practicable,  in  every  mine. 

45.  In  addition  to  the  general  rules,  but  not  at  variance  with  them,  each  mine 
must  have  its  own  set  of  special  rules,  framed  to  meet  the  special  circumstances  of 
the  mine. 

46.  Object, — The  object  of  special  rules  is  to  prevent  dangerous  accidents,  and  to 
provide  for  the  proper  discipline  of  those  employeil  in  the  mine. 

47.  Force. — Special  rules  have  the  same  force  as  if  they  were  contained  in 
the  Act. 

48.  How  Made. — Special  rules  are  prepared  in  the  first  instance  on  behalf  of  the 
owner,  and  are,  together  with  a  notice,  to  be  posted  up  during  a  fortnight  on  the 
premises ;  such  notice  to  be  printed,  and  to  be  to  the  eflect  that,  at  the  end  of  the 
fortnight,  the  rules  will  be  submitted  to  the  inspector  of  mines  for  the  district,  and 
that,  in  the  meantime,  any  person  employed  in  the  mine  is  entitled  to  forward  any 
objection  to  the  inspector  at  his  address  as  stated  in  the  notice.  On  the  expiration 
of  the  fortnight  they  are  to  be  signed  by  the  owner,  agent  or  manager,  and  trans- 
mitted to  the  inspector,  together  with  a  certificate  that  the  rules  and  the  notice  have 
been  posted  up  as  aforesaid. 

49.  A  Secretary  of  State  may,  within  40  days,  object  to  the  special  rules  if  they 
are  insufficient  or  unreasonable,  and  require  them  to  be  modified.  These  requisitions 
must  be  complied  with,  or  else  referred  to  arbitration. 

60.  After  40  days  special  rules,  if  not  objected  to,  become  established,  and  are 
to  be  signed  by  the  inspector  of  the  district. 

51.    At  wfuit  time  to  be  made, — In  mines  having  special  rules  in  operation  on  Ist 
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January,  1873,  proper  steps  must  be  taken  before  Ist  April,  1873,  to  submit  a  new  set 
of  special  rules  to  the  inspector.  Meantime,  the  existing  special  rules  will  continue 
in  force.  In  the  case  of  a  new  mine  being  opened,  or  the  working  of  an  old  mine 
being  renewed,  the  Act  allows  three  months  within  which  special  rules  may  be  sub- 
mitted. 

52.  Annulment.— At  any  time  special  rules  may  be  amended  in  like  manner  at 
the  instance  of  the  owner,  agent,  or  manager.  Also,  the  Secretary  of  State  may  at 
any  time  propose  amendments,  which  must  be  complied  with,  or  referred  to  arbi- 
tration. 

53.  I*nblication. — A  copy  at  full  length  of  tlie  special  rules  when  made,  and  also 
of  this  abstract,  together  with  the  name  and  address  of  the  inspector  of  the  district, 
and  the  name  and  address  of  the  owner,  or  agent,  or  manager  of  the  mine  must  be 
kept  lasted  up  on  the  premises,  and  a  copy  thereof  supplied  gratis  on  application. 

54.  Any  person  who  pulls  down  documents  so  posted  up  is  liable  to  punishment. 

55.  If  in  any  respect  a  mine  is  carried  on  in  a  manner  which,  though  not  ex- 
l)res.sly  forbidden  by  the  terms  of  the  Act,  or  by  special  rules,  is,  nevertheless,  dan- 
gerous, the  inspector  may  require  the  matter  to  be  remedied,  and  the  owner,  agent, 
or  mauairer,  is  bound  to  comply  with  the  requisition,  or  else  submit  to  a  reference  to 
arbitration.  • 

5().  Breach  of  a  general  rule  by  aViy  person,  or  of  a  special  rule  by  any  person 
bound  to  observe  the  same,  is  an  offence  against  the  Act.  And  in  the  event  of  such 
an  offence  being  proved  to  have  been  committed,  the  owner,  agent,  and  manager  will 
also  each  of  them  be  guilty  of  an  offence  against,  the  Act,  unless  he  proves  that  he 
had  takeii  all  reasonable  means  to  prevent  the  offence  by  publishing,  and,  to  the  best 
of  his  knowledge,  enforcing  rules.  A  like  liability  arises  with  respect  to  other  provi- 
sions  of  the  Act,  the  breach  of  whitrh  is  declared  an  offwice  against  the  Act. 

57.  The  iKjniilty  for  an  offense  against  the  Act,  (except  when  another  penalty 
is  expressly  specified)  is,  if  the  offense  be  committed  by  a  person  employed  in  or 
about  the  mine,  not  exceeding  £2 ;  if  committed  by  the  owner,  agent  or  manager, 
not  exceeding  £20,  and  a  further  penalty  not  exceeding  £1  per  day  for  every  day 
that  such  oflense  continues  to  be  committed,  after  a  written  notice  from  the 
inspector. 

58.  Where,  however,  the  court  is  of  the  opinion  that  the  offense  is  one  which 
is  reasonably  calculated  to  endanger  the  safety  of  those  employed  in  or  about  the 
mints  or  to  cause  serious  personal  injury  or  dangerous  accident,  and  was  committed 
willfully  by  the  i)er8onal  act,  personal  default,  or  personal  negligence  of  the  accused, 
and  that  pecuniary  penalty  will  not  meet  the  circumstances  of  the  case,  the  punish- 
ment may  be  imprisonment,  with  or  without  hard  labor,  for  three  months. 

59.  An  appeal  lies  in  case  of  imprisonment,  or  half  the  maximum  i>enalty  has 
been  adjudged. 

60.  An  offense  can  only  be  prosecuted  within  three  months  after  the  date  when 
it  is  committed. 

61.  An  offense  by  an  owner,  agent,  or  manager  cannot  be  summarily  prose- 
cuted, except  either  by  an  inspector  of  mines  or  with  the  consent  of  the  Secretary 
of  State. 

62.  The  owner,  agent,  or  manager  may  be  sworn  and  examined  as  an  oniinary 
witness,  if  charged  in  respect  of  any  contravention  or  non-compliance  by  another 
person. 
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63.  Penalties  for  neglecting  to  send  notice  of  accident,  or  for  any  offense 
against  the  Act  which  has  occasioned  loss  of  life  or  personal  injury,  may  be  directed 
by  a  Secretary  of  State  to  be  paid  to  the  sufferers,  or  to  relatives  of  deceased 
sufferers,  but  not  to  any  person  who  has  contributed  to  the  neglect  or  offense. 

64.  A  person  who  is  the  owner,  agent,  or  manager  of  any  mine  in  which  the 
Coal  Mines  Regulation  Act  applies,  or  the  father,  son,  or  brother  of  such  owner, 
agent,  or  manager,  is  disqualified  from  summarily  adjudicating  on  any  offense  com- 
mitted against  the  Act. 

65.  ReffisUr.— The  owner,  agent,  or  manager  must  keep  in  the  office  at  the  mine, 
a  register  containing  particulars  prescribed  by  section  13,  as  to  all  persons  whose 
hours  of  employment  are  regulated  by  the  Act;  and,  also,  a  memorandum  of  the 
certificates  of  school  attendance.  The  register  is  to  be  prcxiuced  to  the  inspector, 
who  may  inspect  or  copy  it. 

66.  Returns  are  to  be  sent,  annually,  by  the  owner,  agent,  or  manager  of  each 
mine  to  the  inspector  of  the  district,  namely :  on  January  1st  a  return  in  the  form  of 
Schedule  4  to  the  Act,  and  on  or  before  February  1st  a  return,  in  form  to  be  j)re- 
scribed  by  a  Secretary  of  State,  8j)ecifying  the  particulars  mentioned  in  section  38  of 
the  Act. 

67.  Phm. — The  owner,  agent,  or  manager  is  to  keep  in  the  office,  at  the  mine, 
an  accurate  plan  and  section,  or  a  tracing  thereof,  showing  the  workings  up  to  at 
least  six  months  previously,  and  is  to  produce  it  to  the  inspector  of  mines  to  exam- 
ine, but  not  to  copy;  and,  if  requested,  is  to  mark  on  the  plan  the  workings  up  to 
production. 

68.  Plam  ami  Abamhmment. — Within  three  months  of  the  abandonment  of  a 
mine,  a  i)lan  and  section,  or  tracing  thereof,  showing  the  boundaries  of  the  workings, 
are  to  be  sent  by  the  owner  to  the  Secretary  of  State,as  a  mining  re<'ord,  not,  however, 
to  be  seen,  until  after  the  lapse  of  10  years,  except  by  an  inspector,  or  by  consent. 

69.  Notices  must  be  sent  by  the  owner,  agent,  or  manager  of  a  mine  to  the 
inspector  of  mines  for  the  district,  as  follows:  Of  the  appointment  of  a  ■lanager, 
together  with  his  name  and  a<ldress,  immediately  after  his  apj)ointment;  and  in  case 
of  the  temporary  appointment  of  an  uncertificated  manager,  the  notice  shall  state 
the  reason  for  such  appointment.  Of  any  accident  causing  loss  of  life,  or  serious 
personal  uijury,  within  24  hours  after  such  accident.  Of  any  accident  from  explosion 
of  gas,  powder,  or  steam  boiler,  causing  any  personal  injury,  within  24  hours  after 
such  accident.  Of  any  death  resulting  from  personal  injury,  caused  by  an  accident 
previously  reported,  within  24  hours  after  the  death  comics  to  the  knowledge  of  the 
o  vner,  agent,  or  manager.  The  following  to  be  made  within  two  months  after  the 
event  to  be  notified :  Of  the  commencement  of  any  working  for  the  opening  of  a  new 
shaft  Of  the  abandonment  of  a  shaft.  Of  the  recx)mmencenient  of  the  working  of  a 
shaft^after  an  abandonment  of  more  than  two  months.  Of  any  change  in  the  name 
of  the  mine,  or  in  the  name  of  the  owner,  agent,  or  manager.  Of  any  change  in  the 
officers  of  any  incorporated  company  owning  a  mine,  yotice  nmst  also  be  given  by 
the  owner  or  agent  (not  by  the  manager),  of  the  fact  that  two  or  more  parts  of  a  mine 
are  worked  separately,  with  a  view  that  each  may  be  deemed  to  constitute  a  8ej>arate 
mine  for  the  purposes  of  the  Act. 

70.  Corotien'  IntjiiMs. — In  the  case  of  an  inquest  being  held  concerning  a  death 
caused  by  a  mine  accident,  unless  the  inspector  or  some  other  person  on  behalf  of  a 
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Secretary  of  State  is  preHent,  the  coroner  is  to  adjourn  the  inquest,  and  to  send  to 
the  inspector  four  days'  notice  of  the  time  and  place  of  the  adjourne<l  in<]uest  If, 
however,  only  one  life  has  been  lost  l)y  the  accident,  and  48  hours*  notice  of  time 
and  place  of  holdinjr  the  inquest  has  been  sent  to  the  inspector,  the  in«|ucst  need  not 
be  adjourned  if  a  majority  of  the  jury  think  it  unnecessary.  At  the  intjuest  the 
insjicctor  of  mines  may  examine  any  witness  subjtct  to  the  order  of  the  coroner. 
If  the  inspector  is  not  present,  and  evidence  is  driven  of  any  neglect  having  caused  or 
contributed  to  the  accident,  or  of  any  defect  in  or  about  the  mine  appearing  to  require 
a  remedy,  the  coroner  is  to  send  to  the  inspector  notice  thereof  in  writinjr.  In  the  event 
of  fatal  accident  occurrinjr  in  a  mine  and  an  inquest  beinp  iield,  no  peri*on  who  is 
employed  in  that  mine,  or  is  <'om;erned  in  its  mana>roment,  or  has  a  personal  interest 
in  that  mine,  is  qualified  to  serve  on  the  jury. 

71.  Einploymeid  of  Buys  in  Thin  ^am  Minen.—A  Secretary  of  State  may  exe^npt  a 
thin  seam  mine  from  the  provisions  («r  a6<;?v;.  iHinujraph  So.  17)  prohibiting  employ- 
ment, below  ground,  of  boys  un<ler  12.  In  a  mine  so  exempted,  l)oy8  of  10  and  under 
12 may  be  employed  un<lerground,  but  not  for  more  than  6  days  a  week;  not  for  more 
than  H  hours  a  day,  if  employed  for  n»ore  than  three  days  in  a  week;  not  for  more 
than  10  hours  a  day,  if  employed  for  only  3  days  or  lor  less  than  3  days  in  a  week. 
An  interval  of  12  hoU!*s  rest  shall  be  allowed  between  each  two  conaecutive  periods 
of  emjiloyment,  except  between  Friday  and  Saturday,  when  an  interval  of  8  hours 
will  sulhce.  The  perio<l  of  each  employment  of  a  l)oy  is  deemed  to  bi»gin  at  the  time 
of  his  leaving  the  surface,  and  to  end  at  the  time  of  his  return  to  the  surfa<re.  The 
week  is  <ieemed  to  In^in  at  12  P.  M.  Saturday, and  to  end  at  12  P.  M.  on  the  Sjiturrlay 
following.  The  immeiliate  employer  of  any  boy  of  10  and  umler  12  is  not  to  take  him 
lielow  ground  until  he  has  rei)orted  his  intention  so  to  do  to  the  manager,  or  to  some 
pers<.)n  appointed  by  the  manager.  Boys  of  10  and  under  12  are  subject  to  the  same 
provisiims  with  regard  to  Hi'h'xUinf/  as  are  ])resfcribe<l  {}*er  ab(>v*',  parwjraph^  25,  2H, 27,28,) 
for  children  under  13  employed  a)>ove  uround. 

72.  Sdtunhnt  Ifalj-lLtlititu/ — Lrlaml.  —  X  Secretary  of  State  may  exempt  any  mine 
in  Iri'lanti  Ijom  tl»e  pri>\\i^\on  {!<('<' ahon,  pur(i>jn(ph  .SO;,  prohibitin;:  the  employment 
below  'Hound  of  women,  voinig  persons,  or  cliildren.  after  2  o'clock  an  Satunlav 
afternoon. 

7.'i.  Wt'iffhintj  }ir<irii<li)nfi.— A  Secretary  (»f  Stale  may  gr.iut  exemj)liun  from  the 
wei;:hing  provisions  (see  above,  paragraph  34),  or  postpone  their  oixTalion  with  re- 
.sjM'ct  to  any  mine  or  class  of  mines,  as  to  wliich  he  is  sati.sfied  that  such  exemption 
or  posli>onement  is  requisite  or  exiK*dient  Ijv  reason  (;f  the  exigencies  of  the  case.  In 
any  mine  so  exempted,  wages  may  be  paid  acconiing  to  measure  or  gauge,  and  local 
measures  and  gauges  may  be  adopte<l,  subject,  however,  to  inspection  by  the  Insi>ee- 
tors  of  Weights  and  Mtuisures.  A  Check-measurer  may  be  appointed  in  like  man- 
ner as  a  Check- weigher, 

74.  Simjle  ifltojU.  A  Secretary  '»f  State  may  exemj>t  a  j)rove<l  mine  from  the  pro- 
visions (see  above,  i)aragraph  42),  i^rohibiting  single  shafts  if  satisfied  that  the  quan- 
tity of  mineral  proved  is  insulhcient  to  repay  the  outlay  of  the  sinking  or  making  of 
a  second  shaft  or  outlet.  In  a  mine  so  exempted,  there  must  not  be  employed  below 
;:roun«l,  at  anv  one  time  in  the  whole  of  the  dli'ereni  j^eams  in  connection  with  the 
shaft  or  outlet,  more  than  20  persons  ;  or,  if  the  mine  is  not  a  coal  mine,  or  mine 
with  intl  immable  gas,  more  than  such  <jlher  larger  number  as  a  Secretary  of 
State  may  allow.     If  the  mine  is  not  a  coal  mine,  or  mine  with  inflammable  gas,  and 
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the  Secretary  of  State  is  satisfied  that  sufficient  provision  has  been  made  against 
danger  from  other  cause  than  explosion  of  gas  by  using  stone,  brick,  or  iron,  in  the 
place  of  wood,  in  the  lining  of  the  shaft  and  construction  of  the  mid-wall ;  in  a  mine 
BO  exempted,  there  must  not  be  employed  below  ground,  at  any  one  time,  in  the 
whole  of  the  different  seams  in  connection  with  the  shaft  or  outlet,  more  than  the 
number  of  persons  the  Secretary  of  State  may  allow.  If  satisfied  that  the  workings 
of  a  seam  have  reach /d  the  boundafy  of  the  property,  or  the  extremity  of  the  min- 
eral field,  and  that  it  is  expedient  to  work  away  the  pillars  already  formed  in  the 
course  of  the  ordinary  workings,  nolwithhtanding  that  by  .so  working  away  the  i)illars 
one  of  the  shafts  or  outlets  may  be  cut  off.  In  a  mine  so  exempted,  there  must  not 
be  employed  below  ground,  at  any  one  time,  in  the  whole  of  the  different  seams  in 
oonnection  with  the  shaft  or  outlet,  more  than  20  persons;  or,  if  the  mine  is  not  a 
coal  mine,  or  a  mine  with  intiannnnble  gas,  more  than  such  larger  number  as  the 
^^ecretary  of  State  may  allow,  if  satisfied,  l>y  reason  of  an  accident,  om^  of  th(»  shafts 
or  outlets  has  become  unavailable  for  the  use  of  the  persons  employetl  in  the  mine; 
amine  so  exempted  may  only  be  worked  subject  to  the  conditions  specified  in  the 
exemption.  In  the  case  of  a  mine,  not  at  the  time  of  the  pnssing  of  the  act,  required 
to  have  two  outlets,  provided  that  an  ap])rication  is  made  in  Knghind  or  Scotland 
within  six  months  after  the  first  of  January,  187;i,  or  in  Ireland  within  six  month.s 
after  the  first  of  January,  1874,  and  the  Secretary  of  State  is  sati.sfied  that  the  mine  is 
nearly  exhausted;  if  the  Secretary  of  State  refuse  to  grant  such  exemption,  the 
matter  may  be  referred  to  arbitration. 

75.  Also,  in  the  cjise  of  a  mine  not  at  the  time  of  the  passing  of  tht*  Act 
required  to  have  two  outlets,  a  Secretary  of  State  may  grant  an  extension  of  time 
(see  above,  paragraph  41)  for  providing  an  a<lditionid  shaft  or  outlet,  if  an  ai>i>licalion 
18  made  to  him  within  six  months  preceding  the  1st  of  January,  lH7o.  In  the  event 
of  the  Secretary  of  State  refusing  such  extension  of  time,  the  matter  may  he 
referred  to  arl>itration. 

76.  The  following  are  the  general  rules:  An  adequate  amount  of  ventilation 
sliall  be  constantly  produced  in  every  mine  to  dilute  and  rcn<ier  harmless'  noxious 
gases  to  such  an  extent  that  the  working  places  of  the  shafts,  levels,  stables,  and 
workings  of  such  mine,  and  the  traveling  roads  to  and  from  such  working  places 
fihall  be  in  a  fit  state  for  working  and  i»assing  therein. 

In  every  mine  in  which  inflammable  gas  has  been  found  within  the  i»rece<ling 
twelve  months,  then  once  in  every  twenty-four  hours  il  one  shift  of  workmen  is 
•employed,  and  once  in  every  twelve  hours  if  two  shifts  are  employed  during  any 
twenty-four  hours,  a  competent  person  or  competent  persons,  who  shall  be  appointe<l 
for  the  purpose,  shall,  before  the  time  for  commencing  work  in  any  part  of  the  nnne, 
inspect  with  a  safety-lamp  that  part  of  the  mine,  and  the  roadways  leading  thereto. 
and  shall  make  a  true  report  of  the  condition  thereof,  so  far  as  ventilation  is  r«.ii- 
-oerned,  and  a  workman  shall  not  go  to  work  in  such  part  until  the  same  and  the 
roadways  leading  thereto  are  stated  to  be  safe.  Every  such  rei)ort  shall  be  recorded 
without  delay  in  a  })ook  which  shall  be  kept  at  the  mine  for  the  purj)ose,  and  >hall 
be  signed  by  the  person  making  the  same. 

In  every  mine,  in  which  inflammable  gas  has  not  been  found  within  the  preced- 
ing twelve  months,  then  once  in  twenty-four  hours  a  competent  person  or  compe- 
tent persons,  who  shall  be  appointed  for  the  purpose,  shall,  so  far  as  is  reasonably 
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practicable  immediately  before  time  for  commencing  work  in  any  part  of  the  mine, 
inspect  that  part  of  the  mine,  and  the  roadways  leading  thereto,  and  eh^ll  make  a 
true  report  of  the  condition  thereof  so  far  as  ventilation  is  concerned,  and  a  work- 
man shall  not  go  to  work  in  such  part  until  the  same  and  the  roadways  leading 
thereto  are  stated  to  be  sjife.  Every  such  report  shall  be  recorded  without  delay  in 
a  book  which  shall  be  kept  at  the  mjne  for  the  purpose,  and  shall  be  signed  by  the 
person  making  the  same. 

All  entrances  to  any  place  not  in  actual  course  of  working  and  extension  shall 
be  properly  fenced  across  the  whole  width  of  such  entnmce,  so  as  to  prevent  per- 
sons inadvertently  entering  the  same. 

A  station  or  stations  shall  be  apj>ointed  at  the  entrance  to  the  mine,  or  to  differ- 
ent parts  of  the  mine,  as  the  case  may  require,  and  a  workman  shall  not  paas 
beyond  any  such  station  until  the  mine  or  part  of  the  mine  beyond  the  same  has 
been  inspected  and  stated  to  be  safe. 

If,  at  any  time,  it  is  found  by  the  person  for  the  time  being  in  charge  of  the 
mine  or  any  part  thereof,  that  by  reason  of  noxious  gases  prevailing  in  such  mine  or 
such  part  thereof,  or,  of  any  cause  whatever,  the  mine  or  the  said  part  is  dangerous, 
every  workman  shall  be  withdrawn  from  the  mine  or  such  part  tnereof  as  is  so 
found  dangerous,  and  a  competent  person,  who  shall  be  appointed  for  the  purpose, 
shall  inspect  the  mine  or  such  part  thereof  as  is  so  found  dangerous,  and  if  the 
danger  arises  from  inflammable  gas,  shall  insj^ect  the  same  with  a  locked  safety- 
lamp,  and  in  everj"^  case  sliall  make  a  true  report  of  the  condition  of  such  mine  or 
part  thereof,  and  a  workman  shall  not,  except  in  so  far  as  is  necessary  for  inquiring 
into  the  cause  of  danger,  or  for  the  removal  thereof,  or  for  exploration,  be  re- 
admitted into  the  mine,  or  such  part  thereof  as  was  so  found  dangerous,  until  the 
same  is  stated  by  such  report  not  to  be  dangerous.  Every  such  rei>ort  shall  be 
recorded  in  a  book  which  shall  be  kept  at  the  mine  for  the  purpose,  and  shall 
be  signed  by  the  person  making  the  same. 

In  every  working  ai>i>roaching  any  place  where  there  is  likely  to  be  an  accumu- 
lation of  explosive  gas,  no  lamp  or  light  other  than  a  locked  siifety-lamp  shall  be 
allowed  or  used;  and  whenever  safety-lamps  are  recjuired,  by  the  Act  or  by  the 
special  rules  made  in  })ursuance  of  the  Act,  to  be  used,  a  competent  person,  who 
shall  be  appointed  for  the  purpose,  shall  examine  every  safety-lamp  immediately 
before  it  is  taken  into  the  workings  for  use,  and  ascertain  it  to  be  secure  and 
securely  locked ;  and  in  any  part  of  a  mine  in  which  safety-lamps  are  so  required  to 
be  used,  they  shall  not  be  used  until  they  have  been  so  examined  and  fount!  secure 
and  securely  locketl,  and  shall  not,  without  due  authority,  be  unlocked;  an<l  in  the 
said  part  of  a  mine  a  person  shall  not,  unless  he  is  aj)pointed  for  the  purpose,  have 
in  his  possession  any  key  or  contrivance  for  opening  the  lock  of  any  such  siifety- 
lamp,  or  any  lucifer-match  or  api)aratus  of  any  kind  for  striking  a  light. 

Gunpowder,  or  other  explosive  or  inflammable  substance,  shall  only  be  used  in 
the  mine  underground,  as  foll(>ws:  It  shall  not  be  stored  in  the  mine.  It  shall  not 
be  taken  into  the  mine,  except  in  a  case  or  canister,  containing  not  more  than  four 
pounds.  A  workman  shall  not  have  in  use,  at  one  time,  in  any  one  place,  more  than 
one  of  such  cases  or  canisters.  In  charging  holes  for  blasting  an  iron  or  steel  picker 
shall  not  be  used,  and  a  person  shall  not  have  in  his  possession,  in  the  mine  under- 
ground, amy  iron  or  steel  jncker ;  and  an  iron  or  steel  tamping  rod  or  stemmer  shall 
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hot  be  ti8e<i  for  ramming  either  the  wadding  or  the  first  part  of  the  tamping  or  stem- 
ming on  the  powder.  A  charge  of  powder  which  has  missed  fire  shall  not  be 
unrammed.  It  shall  not  be  t4\ken  into  or  be  in  possession  of  any  person  in  any  mine, 
except  in  cartridges,  and  shall  not  be  used,  except  in  accordance  with  the  following 
regulations,  during  three  months  after  any  inflammable  gas  has  been  found  in  any 
such  mine,  namely  :  A  comi>etent  person,  who  shall  be  apfwjinted  for  the  purpose, 
shall,  immediately  before  firing  a  shot,  examine  the  place  where  it  is  to  be  used,  and 
the  places  contiguous  thereto,  and  shall  not  allow  the  shot  to  be  fired  unless  he  finds 
it  Siife  to  do  so;  and  a  shot  shall  not  be  fired  except  by  or  under  the  direction  of  a 
competent  person,  who  shall  be  appointed  for  the  purpose.  If  the  said  infiammable 
gas  issues  so  freely  that  it  shows  a  blue  cap  on  the  flame  of  the  safety-lamp,  it  shall 
only  be  use<l  either  in  those  cases  of  stone-drifts,  stone-work,  and  sinking  of  shafts, 
in  which  the  ventilation  is  so  nianaged  that  the  return  air  from  the  place  where  the 
powder  is  used  passes  into  the  main  air-course  without  passing  any  place  in  actual 
course  of  working,  or  when  the  persons  ordinarily  employed  in  the  mine  are  out  of 
the  mine,  or  out  of  the  part  of  the  mine  it  is  used.  Where  a  mine  is  divided  into 
separate  panels,  in  such  manner  that  each  panel  has  an  independent  in-take  and 
return  air-way  m^m  the  main  air-course  and  the  main  return  air-course,  the  provisions 
of  this  rule,  with  respect  to  gun-powder,  or  other  explosive  infiammable  substance, 
shall  apply  to  each  such  panel  in  like  manner  as  if  it  were  a  separate  mine. 

Where   a  place   is  likely   to   contain  a  danj^erous  accumulation  of  water,  the 
working  approaching  such  place  shall  not  excee<l  eight  feet  in  width.  an<l  there  shall 
be  constantly  kept,  at  a  sufiicient  distance,  not  being  less  than  five  yards,  in  advance 
at  least  one  bore-hole  near  the  center  of  the  working,  and  sufiicient  flank  bore-holes 
on  each  side. 

Every  underground  plane  on  which  persons  travel,  which  is  self-acting  or  worked 
by  an  engine,  wind  hiss,  or  gin,  shall  be  provided  (if  exceeding  thirty  yards  in  length) 
with  some  proper  means  of  signalling  between  the  stopping  places,  and  the  ends  of 
the  plane,  and  shall  be  provided  in  every  case,  at  intervals  of  not  more  than  twenty 
yards,  with  sufficient  man-holes  for  places  of  refuge. 

Every  road  on  which  persons  travel  underground,  where  the  load  is  drawn  by  a 
hor8<i  or  other  animal,  shall  be  provided,  at  intervals  of  not  more  than  fifty  yards, 
with  sufficient  man-holes,  or  with  a  space  for  a  place  of  refuge,  which  space  shall  be 
of  sufficient  length,  an  <lof  at  least  three  feet  in  width,  between  the  wagons  running 
on  the  train-road  and  the  side  of  such  road. 

Every  man-hole,  and  a  space  for  a  j)lace  of  refuge,  shall  be  constantly  kept  clear, 
and  no  person  shall  place  anything  in  a  man-hole  or  such  space  so  as  to  prevent 
access  thereto. 

Tlje  top  of  every  shaft,  which  for  the  time  being  is  out  of  use,  or  used  only  as  an 
air  shaft,  shall  be  securely  fence*!. 

The  top  and  all  entrances  between  the  top  and  lM)ttom  of  every  working  or  pump- 
ing shaft  shall  be  properly  fenced,  but  this  shall  not  be  taken  to  forbid  the  temporary 
removal  of  the  fence  for  the  purpose  of  repairs,  or  other  ojierations,  if  i)roper  pre- 
cautions are  used. 

Where  the  natural  strata  are  not  safe,  everv  working  or  pumping  shaft  shall  be 
securely  cased,  lined,  or  otherwise  made  secure. 

7  I.M. 
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The  roof  and  sides  of  every  traveling  road  and  working  place  shall  be  made  se- 
cure, and  a  person  shall  not,  iinhjss  appointed  for  the  puri)ose  of  exploring  or  repair- 
ing, travel,  or  work  in  any  such  traveling  road  or  working  place  which  is  not  so  made 
secure. 

Where  there  is  a  downcast  and  furnace  shaft,  and  hoth  such  shafts  are  provided 
with  apparatus  in  use  for  raising  and  lowering  persons,  every  person  employed  in  the 
mine  shall,  upon  giving  reasunahle  notice,  have  the  option  of  using  the  downcast 
shaft. 

In  any  inine  which  is  usually  entenul  hy  means  of  machinery,  a  competent  person 
of  such  age  as  prescribed  by  the  Act,  shall  be  ai)]>r)inted  for  the  purpose  of  working 
the  machinery  which  is  employe<l  in  U)wering  an<l  raising  persons  therein,  and  shall 
attend  for  tlie  said  purj)ose  during  the  whole  time  that  any  person  is  below  ground 
in  the  mine. 

Kvery  working  shaft  used  for  th(^  purpose  of  drawing  minerals  or  for  lowering  or 
raising  of  persons,  shall,  if  ex('(>eding  fifty  yards  in  <lepth  and  not  exemptM  in  writ- 
ing by  the  inspector  of  the  district,  be  provi<led  with  guides  and  some  proper  means 
of  communicating  distinct  au<l  delinite  signals  from  the  bottom  of  a  shaft  and  from 
every  entrance  for  the  time  being  in  work,  between  the  surface  and  the  l)ottom  of 
the  shaft  to  the  surface,  and  from  the  suriace  to  the  l)ottom  of  the  shaft  and  to  ever)' 
entrances  for  the  time  being  in  work  ])etween  the  surface  an<l  the  l)ottom  of  the  shaft 

A  sullicient  cover  overhead  shall  be  used  when  lowering  or  nusing  [)er8ons  in 
every  working  shaft,  except  where  it  is  worked  by  a  windlass,  or  where  the  person 
is  employed  about  the  pump  or  some  work  of  rejjair  in  the  shaft,  or  where  a  written 
exemption  is  given  by  the  insjiector  of  the  district. 

A  single  linked  chain  shall  not  be  used  for  lowering  or  raising  persons  in  any 
working  shaft  or  plants  except  for  the  short  coupling  chain  attached  to  the  cage  or 
load. 

There  shall  be  on  the  «lriim  of  t'very  machine  used  for  lowering  or  raising  per- 
sons, such  llanges  or  horns,  and  also  if  tlio  drum  is  conical,  surh  other  appliances,  as 
may  Ix?  sullicient  to  prevent  the  roi>e  from  slipping. 

There  shall  be  atta(!lie<l  to  every  machine  worked  bv  steam,  water,  or  mechanical 
power,  an<l  use<l  for  lowcringor  raising  persons,  an  achMpmte  brake,  ami  also  a  proj)er 
in<licator  (in  addition  to  any  nuirk  on  the  roi)e)  which  shows  to  the  person  who  works 
the  machine  the  position  of  the  cage  or  loud  in  the  shaft. 

Kvery  fly-wbeel  and  all  exposed  an«l  dangerous  j)artsof  the  maidiinery  used  in  or 
about  the  mine  shall  be  and  be  kept  securely  fenced. 

I'A'ery  st<'am  boiler  shall  be  provided  with  a  i)rr>per  st<'am  gaug<*  and  water  gauge, 
to  show  respectively  the  pressure  of  steam  an<l  the  height  of  water  in  the  l)oiler.  and 
with  a  proper  safety  valve. 

After  dangerous  gas  has  been  found  in  any  mine,  a  baronn^ter  and  thermometer 
siiall  be  placed  above  ground  in  a  conspicuous  position  near  the  entrance  to  the 
mine. 

No  person  shall  willfully  damage,  or  without  j>roper  authority  remove  or  render 
u.seless,  any  fence,  fencing,  casing,  lining,  guide,  means  of  signalling,  signal,  cover, 
chain,  flange,  horn,  break,  indicator,  steam  gauge,  water  gauge,  sjifety  valve,  or  other 
appliance  or  thing  provided  in  any  mine,  in  compliance  with  the  Act. 
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tvery  person  shall  observe  such  directions  with  respect  to  working  as  may  be 
given  to  him  with  a  view  to  comply  with  the  act  or  the  special  rules. 

A  competent  person  or  competent  persons  who  shall  be  appointed  for  the  pur- 
pose shall,  once  at  least  in  every  twenty-four  hours,  examine  the  state  of  the  exter- 
nal parts  of  the  mnchinery,  and  the  state  of  the  head-gear,  working  places,  levels, 
planes,  ropj-s,  ihains,  and  other  works  of  the  mine  which  are  in  actual  use,  and  once 
at  lejist  in  every  week  shall  examine  the  state  of  the  shafts  by  which  persons  ascend 
or  descend,  and  the  guides  or  conductors  therein,  and  shall  make  a  true  report  of  the 
result  of  such  examination,  and  such  report  shall  be  recorded  in  a  book  to  be  kept 
at  the  mine  for  the  puri)ose,  and  shall  be  signed  by  the  person  who  made  the  same. 

The  persons  employed  in  a  mine  may  from  time  to  time  appoint  two  of  their 
number  to  inspect  the  mine  at  their  own  cost,  and  the  persons  so  appointed  shall  be 
allowinl,  once  at  least  in  every  month,  accompanie<l,  if  the  owner,  agent,  or  manager 
of  the  mine  tliinks  fit,  by  himself  or  one  or  more  officers  of  the  mine,  to  go  to  every 
}nirt  of  tlui  mine,  and  to  inspect  the  shafts,  levels,  planes,  working  places,  return  air- 
ways, ventilatini:  apparatus,  old  workings,  and  machinery,  and  shall  be  afiforded  by 
the  owner,  agen^fand  manager,  and  all  persons  in  the  mine,  every  facility  for  the 
purpose  of  such  inspection,  an<l  shall  make  a  true  re\K)rt  of  the  result  of  such  inspec- 
tion, and  such  report  shall  be  recorded  in  a  book  to  be  kept  at  the  mine  for  the  pur- 
pose, au<l  shall  be  signed  by  the  persons  who  made  the  same. 

The  books  mentione<l  in  the  General  Rules,  or  a  copy  tiiereof,  shall  be  kept  at 
the  office*  of  the  mine,  and  any  inspector  und(;r  the  Act,  and  any  person  employed  in 
the  mine,  may,  at  all  reasonable  times,  inspeet  and  take  copies  of  and  extracts  from 
anv  such  books. 


BQ^E^ 
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May  14,  1881.  The  following  now  forms  the  law  of  the  State,  as  will 
be  seen  by  reference  to  the  old  law.  A  number  of  important  amendments 
were  made  during  the  late  session  of  the  General  Assembly : 

NEW  OHIO  MINING  LAW  AS  REVISED  AND  AMENDED. 

Sbction  290.  The  inspector  of  mines  shall  be  ai>pointe(l  by  the  governor,  by  and 
with  the  advice  and  consent  of  tlie  senate,  and  shall  hold  his  office  for  four  years; 
and  no  person  shall  be  appointed  unless  he  is  possessed  of  a  competent  knowledge 
of  chemistry,  geology,  and  mineralogy,  and  has  a  practical  knowledge  of  mining  en- 
gineering, and  of  the  different  systems  of  working  and  ventilating  coal  mines,  and  of 
the  nature  and  properties  of  the  noxious  and  i)oi8onou8  gases  of  mines,  particularly 
fire-damp.  4 

Skc.  291.  Before  entering  upon  the  discharge  of  the  duties  of  the  office,  the 
inspector  shall  give  bond  to  the  state  in  the  suni  of  five  thousand  dollars,  with  sureties, 
to  be  approved  by  the  governor,  conditioned  for  the  faithful  j)erformance  of  his  duties; 
the  bond,  with  his  oath  of  oflice,  and  approval  of  the  governor  indorsed  thereon, 
shall  be  forthwith  deposited  with  the  secretary  of  state. 

Sbc.  292.  The  inspector  shall  give  his  whole  time  and  attention  to  the  duties  of 
his  ofi&ce,  and  shall  examine  all  the  mines  in  the  state  as  often  as  his  other  duties 
will  permit,  to  see  that  the  provisions  of  this  chapter  are  obeyed  ;  and  the  inspector 
may  enter,  inspect,  and  examine  any  mine  in  the  state,  and  the  works  and  machinery 
belonging  thereto,  at  all  reasonable  times,  by  night  or  by  day,  but  so  as  not  to 
unnecessarily  obstruct  or  impe<le  the  working  of  the  mine,  and  to  make  inquiry  into 
the  state  and  condition  of  the  mine,  as  to  ventilation  and  general  security;  and  the 
owner  and  agent  of  such  minc^  an^  hereby  required  to  furnish  the  means  necessar}' 
for  such  entry  and  inspection,  of  which  inspection  the  inspcjctor  shall  make  a  record, 
noting  the  time  and  all  the  uiateriiil  circumst^mces ;  and  the  j)erson  having 
charge  of  any  mine,  whenever  loss  of  life  occurs  by  accident  connected  with  the 
working  of  such  mine,  or  by  explosion,  shall  give  notice  forthwith,  by  mail  or  other- 
wise, to  the  inspector  of  mines,  and  to  the  coroner  of  the  county  in  which  such  mine 
is  situated,  who  shall  hold  an  inquest  upon  the  body  of  the  person  or  persons  whose 
death  has  been  caused,  and  inquire  carefully  into  the  cause  thereof,  and  shall  return 
a  copy  of  the  finding  and  all  the  testimony  to  the  inspector. 

Sec.  293.  The  insj)ector,  while  in  office,  shall  not  act  as  an  agent,  or  as  a  man- 
ager, or  mining  engineer,  or  be  interested  in  <)j)erating  any  mine  ;  and  he  shall  annu- 
ally make  report  to  the  governor  of  his  proceedings  and  the  condition  and  operation 
of  the  mines  of  the  state,  enumerating  all  accidents  in  or  about  the  same,  and  giving 
all  such  other  information  a^  he  thinks  useful  and  proper,  and  making  such  sugges- 
tions as  he  deems  important  as  to  further  legislation  on  the  subject  of  mining. 

Sec.  294.  The  inspector  shall  have  an  office  in  the  state  house,  in  which  shall  be 
carefully  kept  the  maps  and  plans  of  all  mines  in  the  state,  and  all  records  and  cor- 
resi>ondence,  pa})ers,  and  apparatus,  and  property  pertaining  to  his  duties,  belonging 
to  the  stiite,  and  which  shall  be  handed  over  to  his  successor  in  office. 

Skc.  295.  There  shall  be  provided  for  the  insi)ector  all  instrunients  and  chemical 
tests  necessary  for  the  discharge  of  his  duties  under  this  chapter,  which  shall  be  paid 
for  on  the  certificate  of  the  inspector,  and  which  shall  belong  to  the  state. 
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Sec.  296.  The  owner  or  agent  of  every  coal  mine,  shall  make,  or  cause  to  be  made, 
an  accurate  map  or  plan  of  the  working  of  such  mine,  on  a  scale  of  not  less  than  one 
hundred  feet  to  the  inch,  showing  the  area  mined  or  excavated,  and  the  location  and 
connection  with  such  excavation  of  the  mine  of  the  lines  of  all  adjoining  lands,  and 
the  name  or  names  of  each  owner  or  owners,  so  far  as  known,  marked  on  each 
tract,  a  true  copy  of  which  map  the  owner  or  agent  shall  deposit  with  the  inspector, 
and  another  copy  of  which  shall  be  kei)t  at  the  office  of  such  mine ;  and  the  owner 
or  agent  shall,  every  four  months  thereafter,  tile  with  the  inspector  a  statement  and 
plan  of  the  workings  of  such  mine  up  to  that  date,  which  statement  ami  plan  shall 
be  so  prepared  as  to  enable  the  insi>ector  to  mark  the  stime  on  the  original  map  or 
plan  herein  required  to  be  made  ;  and  in  case  of  refusal  on  the  part  of  the  owner  or 
agent  to  make  and  file  the  map  or  plan,  or  the  addition  thereto,  the  inspector  is 
authorized  to  cause  an  accurate  map  or  plan  of  the  whole  of  siiid  mine  to  be  made, 
at  the  expense  of  the  owner  thereof,  the  cost  of  whi(!h  shall  he  reco\erable  against 
the  owner,  in  the  name  of  the  person  or  persons  making  the  map  or  plan,  which  sindl 
be  made  in  duplicate,  one  copy  being  delivenul  to  the  inspector  ami  the  other  left  in 
the  office  of  the  mine  ;  and  he  shall,  on  being  pai<l  ihe  proper  cost  theriof,  on  demand 
of  any  person  interested  in  the  working  of  such  mine,  or  owner  of  adjoining  lauds, 
furnish  an  accurate  copy  of  any  map  or  plan  of  the  working  of  such  mine. 

Sec.  297.  It  is  unlawful  for  the  owner  or  agent  of  any  coal  mine  worked  by  a 
shaft,  wherein  over  fifteen  thousand  square  yards  have  been  cxcavj4teil,to  empl<»y  or 
permit  any  person  to  work  therein,  unless  there  are,  to  every  seam  of  coal  worked  in 
each  mine,  at  least  two  st^parate  outlets,  separate*!  by  natural  strata  of  not  less  than 
one  hundred  feet  in  breadth,  by  which  shafts  or  outlets  distinct  means  of  ingress  and 
egress  are  always  available  to  the  j>ersons  employed  in  the  mine;  but  it  is  not  neces- 
sary for  the  two  outlets  to  belong  to  the  same  mine;  the  .'^econd  outlet  nee<l  not  be 
m9de  until  fifteen  thousand  yards  have  been  excavaltMl  in  such  mine  ;  and  to  all 
other  coal  mines,  whether  slopes  or  drifts,  tw«»  such  openings  or  outlets  must  be 
provided  within  twelve  months  after  fifteen  thousiind  yards  have  been  excavate<l 
therein  ;  and  in  case  such  outlets  are  not  provided  as  lierein  stipulated,  it  shall  not 
be  lawful  for  agent  or  owner  of  such  mine  to  permit  more  than  ten  persons  to  work 
therein  at  any  one  time.  In  ease  a  coal  mine  has  but  one  shaft,  slope,  or  drift,  for 
the  ingress  or  egress  of  the  men  working  therein,  and  the  owner  thereof 
does  not  own  suitable  surface-ground  for  another  o])ening,  he  may  select  and 
appropriate  any  adjoining  lan<l  for  that  j>urpose  and  for  approach  thereto,  and  shall  be 
governed  in  his  proceeding  in  appropriating  suith  land  l)y  the  provisions  of  law  in 
force  providing  for  the  appropriation  of  private  i»roperty  by  cor|>orations,  and  such 
appropriations  may  be  ma<le,  whether  he  is  a  corporator  or  not ;  but  no  land  shall  be 
appropriated  under  the  provisions  of  this  chapter  until  the  court  is  satisfied  that 
suitable  premises  can  not  be  obtained  by  contract  upon  reasonable  terms. 

Sec.  298.  The  owner  or  agent  of  every  coal  mine,  whether  shaft,  slope,  or  drift, 
shall  provide  and  maintain  for  every  such  mine,  an  amount  of  ventilation  of  not  less 
than  100  cubic  feet,  per  minute,  per  person  employe<l  in  such  mine,  which  shall  be 
circulated  and  dLstribute<l  throughout  the  mine  in  such  a  manner  as  to  dilute,  render 
harmless,  and  expel  the  poisonous  and  noxious  gases  from  each  and  every  working- 
place  in  the  mine,  and  no  working-place  shall  be  driven  more  than  120  feet  in  advance 
of  a  break-through,  or  air-way ;  and  all  break-tl^roughs,  or  air-ways,  except  those  last 
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made  near  tlie  working-faces  of  the  mine,  shall  be  closed  uj)  and  nm<le  air-tight,  hy 
brattice,  trap-doors,  or  otherwise,  so  that  the  currents  of  air  in  circulation  in  the  mine 
may  sweep  to  the  interior  of  the  mine,  where  the  persons  employed  in  such  mine 
are  at  work,  and  all  mines  governed  by  the  statutes  shall  be  provided  with  artificial 
means  of  producing  ventilation,  such  as  forcing,  or  suction  fans,  exhaust  steam, 
furnaces,  or  other  contrivances,  of  such  capacity  and  i>ower,  as  to  produce  and  maintain 
an  abundant  supply  of  air,  and  all  mines  generating  tire-damp  shall  be  kept  free 
from  standing  gas.  and  every  working-place  shall  be  carefully  examine<l,  every 
morning,  with  a  safety-lamp,  by  a  competent  person,  or  persons,  before  any  of  the 
workmen  are  allowed  to  enter  the  mine. 

Sec.  299.  The  owner  or  agent  of  every  coal  mine  operated  by  shaft,  in  all  cases 
where  human  voice  can  not  be  distinctly  heard,  shall,  forthwith,  provide  niu\  main- 
tain a  metal  tube  from  the  top  to  the  bottom  of  such  shaft,  suitably  cHlculait'<l  for  the 
free  passage  of  sound  therein,  so  that  conversations  may  he  held  between  persons  at 
the  bottom  and  top  of  the  shaft;  and  there  shall  also  be  provided  an  apj)roved 
safety-catch,  and  a  sufficient  cover  overhead,  on  all  carriages  used  for  lowering  and 
hoisting  persons,  and  in  the  top  of  every  shaft  an  improved  safetygiite,  an<l  :in  a<le- 
quate  brake  shall  be  attached  to  every  drum  or  machine  used  for  lowering  or  raising 
persons  in  all  shafts  or  slopes. 

Sec.  300.  No  owner  or  agent  of  any  coal  mine  operated  by  a  sliaft  or  slope  shall 
place  in  charge  of  any  engine  used  for  lowering  into  or  hoisting  out  of  such  mine 
persons  employed  therein,  nny  but  experienced,  competent,  an<l  sober  engineers; 
and  no  engineer  m  charge  of  such  engine  shall  allow  any  person,  except  such  as  may 
be  deputed  for  that  purpose,  by  the  owner  or  agent,  to  interfere  with  it  or  any  part 
of  the  machinery,  and  no  person  shall  interfere  or  in  any  way  intimi<late  the  engineer 
in  the  discharge  of  his  duties;  and  in  no  case  shall  more  tlian  ten  men  ride  on  any 
cage  or  car  at  one  time,  and  no  ])erson  shall  ride  upon  a  loaded  cage  or  car  in  any 
shaft  or  slof)e. 

Sec.  301.  All  safety-lamps  used  for  examniing  coal  mines,  or  which  are  use<l  in 
any  coal  mine,  shall  be  the  property  of  the  owner  of  the  mine,  and  shall  be  under 
the  charge  of  the  agent  thereof,  and  in  all  mines,  whether  they  generate  fire-damp  or 
not,  the  doors  used  in  assisting  or  directing  the  ventilation  of  the  mine,  shall  l>e  so 
hung  and  adjusted  that  tln^y  will  shut  of  their  own  iu'cord  and  can  not  staujl  open, 
and  the  mining  boss  shall  keej)  a  careful  watch  over  the  ventilating  apparatus  and 
the  airways,  and  he  shall  measure  the  ventilation  at  h^tust  once  a  week,  at  the  inlet 
and  outlet,  and  also  at  or  near  the  face  of  all  the  entries,  and  the  measnrenjents  of 
air  so  made  shall  be  noted  on  blanks,  furnished  by  the  mine  inspector;  and  on  the 
first  day  of  each  month,  the  mining  boss  of  each  mine  shall  sign  one  of  such  blanks, 
properly  filled,  with  the  said  actual  measurements  and  forward  the  same  to  the  mine 
inspector. 

Skc.  302.  No  boy  under  twelve  years  of  age  shall  be  all<>vved  to  work  in  any  mine, 
nor  any  minor  between  the  ages  of  twelve  and  sixteen  years,  unless  he  can  read  and 
write,  and  in  all  cases  of  minors  applying  for  work,  the  agent  of  such  mine  shall  see 
that  the  provisions  of  this  section  are  not  violated. 

8kc'.  303.  In  case  any  coal  mine  does  not.  in  aj)pliances  for  the  safety  of  the  per- 
sons working  therein,  confortn  to  the  provisions  of  thischa])ter,  or  theowner  or  agent 
disregards  the  requirements  of  this  chapter,  any  court  of  competent  juristliction  may. 
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on  a]>pIication  of  tho  iiiHpector,  by  civil  jictioii  in  the  naiiK;  of  the  state,  enjoiu  or 
restrain  tlie  owner  or  aji;ent  from  working?  or  operating  such  niinc,  witli  more  than 
ten  miners  at  once,  until  it  is  uuule  to  conform  to  the  provisions  of  this  chapter;  and 
such  remedy  shall  bo  cumulative,  and  shall  not  tiike  the  place  of  or  allect  any  other 
proceedings  against  such  owner  or  agent  authorized  by  law  for  the  mattt'r  complained 
of  in  such  action. 

Sec:.  304.  When  written  charges  of  gross  negU*ct  of  duty  or  nuilfeasance  in  office 
against  any  insj)ector  is  made  and  iiltMl  with  tlie  govi'inor,  signe«l  by  not  less  than 
fifteen  coal  miners,  or  one  or  more  operators  of  mines,  together  with  a  Inmd  in  tjie 
Sinn  of  five  hundred  dollars,  payable  to  the  state,  and  signed  by  two  or  more  respon- 
sible free-holders,  and  conditione<l  for  the  piiyment  of  all  costs  and  expensi's  arising 
from  the  investigation  of  sucii  charges,  the  governor  shall  convene  a  board  of  ex- 
aminers, to  consist  of  two  practical  coal  miners,  one  chemist,  one  mining  engineer, 
and  one  o]>erator,  at  such  time  and  pla<'(;  as  he  <leems  bt»st,  giving  ten  days'  n»)tice  to 
the  inspector  or  against  whom  the  charges  ari'  madi',  and  m1>o  to  the  person  whose 
name  appears  first  in  the  charges,  and  the  boanl.  when  so  cjuivenejl.  and  having  been 
first  didy  sworn,  truly  to  try  and  decide  the  charges  made,  shall  summon  any  wit- 
nesses so  desired  bv  either  partv,  and  examine  them  on  oath,  which  m:iv  be  aduiin- 
istered  by  any  mend)er  of  the  l»oard,  and  dep<»sitions  may  bi'  read  on  such  examina- 
tion, as  in  other  cases;  an<l  the  board  shall  examine  fully  into  the  truth  of  such 
charges,  and  rep<^rt  thi«  result  of  thrir  invi'stigatioM  to  the  gov«rnor;  and  tlu;  board 
shall  award  the  costs  and  expens(»s  of  suirli  invi'stigaii<»n  against  the  inspi*cior  or  llie 
persons  signing  the  bond  according  to  their  linding.  against  said  inspector  or  in  his 
favor,  which  costs  and  expenses  shall  include  the  compensation  of  such  board,  of  live 
dollars  per  day  for  earh  member,  for  the  time  occupied  in  the  trial,  and  in  traveling 
from  an<l  to  their  homes;  and  the  attorney-general  shall  forthwith  proceed  to  collect 
such  costs  and  expenses,  and  pay  the  sanu?  into  the  si.it<*  tri'asury,  being  in  the  first 
instance  paid  out  of  the  stale  tre.«siny,  on  liie  «eriiticate  of  the  prcsidi-nt  of  .such 
board. 

Skc.  JJUo.  In  all  coal  mines  in  the  state,  the  miners  emphiyed  and  working 
therein,  the  owners  of  the  land  or  nther  peisons  interested  in  the  rental  or  royalty  of 
any  such  mine,  shall  at  all  proj>er  times  have  full  right  of  acce.v^  an<l  examination  of 
all  Si-ales,  nnichinery  or  apparatus  u.**ed  in  or  ab(»ut  su<l>  mini'  to  determine  the 
quantity  of  coal  mined,  for  X\w.  purpo.^e  of  testing  the  accuracy  and  ctureclness  of  all 
such  scales,  machinery  or  apparatus;  and  such  miners,  lan<lowners,  or  other  iH'rsons, 
may  designate  or  appoint  a  competent  person  to  act  for  them,  who  shall  at  all  proj»er 
times  have  full  right  of  access  and  examination  of  >uch  scales,  machinery  or  appa- 
ratus, and  seeing  all  weights  and  measures  of  j'oal  mined,  and  the  accounts  kept  of 
the  same  ;  but  not  more  than  one  person  on  behalf  of  the  miners  collectively,  or  one 
l>€rson  on  Ijehalf  of  the  landowners  or  other  J)er^ons  interested  in  the  rental  t>r  roy- 
alty jointly,  shall  have  such  right  of  acce.-^s,  exandnation  and  inspi'ction  of  scales, 
weights,  measures  and  accounts  at  thesanie  time,  and  that  such  )>ersons  shall  make  no 
unnecessary  interference  with  the  use  of  such  scales,  machinery  or  apparatus;  and 
the  miners  employed  in  any  mine  may,  from  time  to  time,  appoint  two  of  their  num- 
ber to  act  as  a  committee  to  inspe»"t  not  oftener  than  once  in  every  month,  the  mine 
and  the  maclnnery  connected  therewrth,  and  to  mea.sure  the  ventilating  current,  and 
if  the  owner,  agent,  or  manager  so  desires,  he  may  accomjuiny  said  connnittee  by 
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himself  or  two  or  more  persons  which  he  may  ap{>oint  for  that  purpose ;  the  owner, 
agent  or  manager  shall  afford  every  necessary  facility  for  making  such  inspection  and 
measurement)  but  the  committee  shall  not  in  any  way  interrupt  or  impede  the  work 
going  on  in  tlie  mine  at  the  time  of  such  inspection  and  measurement,  and  said  com- 
mittee shall,  within  ten  days  after  such  inspection  and  measurement,  make  a  correct 
report  thereof  to  the  inspector  of  mine^  on  blanks  to  be  furnished  by  said  insi)ector 
for  that  purpose ;  and  if  such  committee  make  to  the  inspector  a  false  or  untrue  re- 
port of  the  mines,  such  act  shall  constitute  a  violation  of  this  section. 

Sec.  306.  The  provisions  of  tliis  chapter  shall  not  apply  to  or  affect  any  coal 
mine  in  which  not  more  than  ten  men  are  employed  at  the  same  time  ;  but  on  the 
application  of  the  proprietor  of  or  miners  in  any  such  mine,  the  inspector  shall  make, 
or  cause  to  be  made,  an  inspection  of  such  mine,  and  shall  direct  and  enforce  any 
regulations  in  accordance  with  the  provisiofts  of  this  chapter  that  he  deems  necessary 
for  the  safety  of  the  health  and  lives  of  miners. 

Sec.  306  (a).  The  inspector  of  mines  may,  with  the  approval  of  the  governor, 
apjwint  an  assistant,  who  shall  be  a  practical  miner  of  not  less  than  tive  years'  ex[Hj- 
rience,  and  who  shall  perform  such  duties  as  may  be  required  by  the  insi)ector,  ami 
receive  a  salary  at  the  rate  of  twelve  hundred  dollars  ($1,2<K).(X))  per  annum,  an<i  the 
inspector  may,  with  the  consent  of  the  governor,  remove  such  assistant  at  pleasure 
and  appoint  a  successor,  and  may  allow  the  assistant  traveling  expenses  out  of  his 
contingent  fund. 

8ec'.  6871'.  Whoever  knowingly  violate*  any  of  the  provisions  of  sections  two 
hundred  and  ninety-eight,  two  hundred  an<l  ninety-nine,  tbree  hundred,  three 
hundred  and  one,  three  hundred  and  two,  and  three  hundred  and  five,  of  the  revised 
statutes,  or  does  any  act  whereby  the  lives  or  health  of  the  persons  or  the  security  of 
any  mine  and  machinery  are  endangered,  or  any  miner  or  other  person  employed  in 
any  mine  goveriie*!  by  the  statute,  who  intentionally  an<l  willfully  neglects  or  refuses 
to  securely  j»rop  the  roof  of  any  working  place  un<ler  his  control,  or  neglects  or  refuses 
to  obey  any  order  given  l)y  tlu^  superintendent  of  a  mine  in  relation  to  the  security 
of  the  mine  in  the  [)art  tbereof  where  he  is  at  work,  and  for  fifteen  feet  back  from 
the  face  of  his  working  place,  shall  be  fined  not  more  tban  fifty  dollars  or  imprisoned 
in  the  county  jail  not  more  than  thirty  days,  or  both. 
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FINANCIAL  STATEMENT. 

Statement  of  Traveling  and  Contincjent^ Expenses  fkom  February  15  to  Novkm- 

RBK  16.  IK80. 


Date. 


March  15. 

Feb.  15  to  Miir.  15. 

March  26. 
April  2. 


Mar.  15  to  Apr.  28. 


Muv  H. 

Apr.  28  to  May  26. 

June  1. 

June  22. 

.Mav  26  to  June  23. 

July  2. 

July  7. 

Jufy  13. 

June  2:J  to  July  19. 

July  27. 

AujruHt  3. 

July  27  to  Aug.  12. 

AugUHt  3<). 

August  31. 

August  15  to  31. 


September  30. 
Sept.  15  to  Sept  .-K). 
October  1  to  28. 

November  4. 
November  4  to  12. 


On  what  ac(»ount. 


To  care  of  office 

visiting  mines  at  Corning,  in  Perry  Co.;  also,  St  mi  ts- 
ville  and  St^irk  Co.,  at  North  l^awrence 

purchasing  anometer  for  ineaKuring  tht^  air  of  mines 

purchasing  order  book  (ComlyA  Francisco) 

care  of  office 

purchasing  stamps  (.\..l).  Hogt^rs,  I*.  M.) 

visiting  mines  in  Jackson  Co. ;  visiting  mines  atj 
Coshocton,  Coshocton  Co.;  State  Line  mines,  in 
Columbiana  Co  ;  Salineville  mines,  in  Columbiana 
C'o. ;  New  Castle  mines  in  Lawrence  Co.;  Rainy'h 
mines,  in  Belmont  Co 

care  of  office 

visiting  mines  in  Meigs  Co 

care  of  otlice 

postage  stamps  (.\.  I).  Rogers,  1*.  M.) 

Visiting  Mahoning  Valley  mines,  Sunday  Creek 
Valley  mines,  and  Zaleski  mines,  in  Vinton  Co... 

care  of  office  (FL  S.  Falor) 

postage  stamps  ( .A.  I).  Rogers,  I*.  M.) 

UM)king*glass  for  otlice 

visiting  ('Oalton  and  Cambridge  mimes 

tidMilating  letter-heads  (Cott  I't  Hann) 

care  of  <-Hice  (H.  S.  Falor) 

visiting  min<*s  in  Mahoning  (*o.  and  Flocking  Valley 

I H>Ktage  stamps  (A.  I>.  Rogers,  I*.  M.) 

(!are  of  (►ffice  (H.  S.  Falor) 

visiting  mines  at  Del  Hoy,  in  Carroll  Co..  and 
Straitsville  mines 

assistance  in  otlice  ^Oavid  Tod  Roy) 

care  of  office  (IL  S.  Falor) 

visiting  mines  at  Mineral  Ridge  and  Church  Hill... 

visiting  mines  in  Jackson  Co.,  (Price  Bros.),  and 
I^iwrence  Co ! 

care  of  office  (IL  S.  Falor) 

visiting  Palmyra  mines  and  Halliday  mines,  ini 
Trumbull  Co 


Amount. 


$5  ()() 

46  :*) 

40  (X) 

3  0() 

3  «() 

10  00 


7r, 

85 

<X) 

41 

70 

O 

(X) 

5 

(X) 

m  40 

7  (H) 

10  (X) 

/o 

30  40 

2 

25 

5 

OO 

42 

50 

10  00 

5 

<X) 

35 

50 

14 

(M) 

6  (X) 

23 

70 

25 

75 

5 

(X) 

.35  05 

Total 


*3«>5  05 
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LIST  OF  FATAL  ACCIDENTS. 


Decemhr  23, 1879.  I^uis  Wise  waskille*!  in  Longstreth's  uiiue8,at  Nelsonville,  by  a 
fall  of  sliiU?. 

December  29.  Saiuuol  Foreytlie  waH  killed,  in  the  Consolidated  mines.  New  Straits- 
ville,  by  a  fall  of  coal. 

January  15,  1880.  8tej>hen  Kaufley  was  killed,  in  PeaccK^k  mine,  Pomeroy,  by 
a  fall  of  slate. 

Janvanj  BO.  b^lward  Shoenberjrer  was  killed,  at  Wadsworth  mines,  by  a  shot 
which  l)ur8t  through  the  pillar. 

Fchruan/  3.  ThoniaH  Joyce,  a  hopper-lKjy,  Shawnee  valley,  fatally  injured  by 
falling  of  cai"s:  was  run  over. 

FeffTunn/  18.  Archibald  Rupert  was  killed  in  the  .lohn  Henry  mines,  Austin- 
town,  by  falling  down  the  shaft. 

Februan/  3.     Hen.  .Jackson,  I^mgstreth's  oM  mine,  fall  of  slate. 

Mardi  13.     Wm.  Cost,  killed  at  Kienlien's  mine,  Martin's  Ferry,  by  a  fall  of  slate. 

April  IH.  Frank  Boucher,  killed  in  the  Newcastle  mines.  Hanging  Kock,  by  a  bell 
mound  falling  from  the  roof. 

Mivi  24.  Daniel  Nolan,  killed  at  the  Ilolliday  nnne,  Vienna,  by  a  train  of  empty 
cars  running  down  slope,  the  chain  not  lu-ing  hitched  to  the  cars. 

Mmj  25.  Peter  Gibson,  killed  in  the  Burnet  bank,  HubViard,  by  a  fall  of  roof, 
while  drawing  j Miliars. 

Jane  John  (lallegher  was  killed  in  (he  Maple  Hill  inine,Teegartlen  ;  sufToc^ated 

by  gas.  He  had  tired  a  shot,  and  went  back  on  it  too  soon,  and  was  overcf>me  by  the 
gas. 

July  20.     l>avid  Joseph,  Bn<'keye  mine.  Pomcroy  was  killed  hy  a  fall  of  slate. 

July  H.     John  Wilcox  kille<i,  in  Cainhria  mines.  .Mineral  Ridge;  cause  not  stated. 

Auyu.sl  -  .  Charles  Neghey,  a  trapj»er  hoy,  in  the  Tmy  mine,  Straitsville,  was 
run  over  by  cars  in  the  mine  ;  lived  several  weeks;  hoth  legs  were  biuken ;  one  was 
amputated 

Auyuisf  22.  Levi  Marris,  killed  at  l>nM)ks  mine.  Nelson ville.  The  deceased, a  l>oy, 
was  engaged,  with  others,  j)ushing  a  ear  up  grade  and  ri<ling  hack.  The  car  collided 
with  a  po«t,  and  crushed  the  boy's  skull. 

Auyuifl  23.  Kd  ward  MeConahey,  Sippo  mine,  Massillon,  was  killed  by  an  explosion 
of  powder. 

St'/ttcmhtT  2.  Henry  M.  Williams  killed,  in  Tpson's  mine,  Shawnee,  hy  a  hanging 
shot. 

SejfU'mhir  2(>.  Harrison  Mas.sey  was  kille<l,  in  Morgan's  mine,  Ct»altun,  hy  a  fall 
of  slate. 

Scpianhtr  10.     Wm.  Wilson,  l^)ngstretirsmine,  Nelsonville  ;  cause  not  given. 

OrtnlMT  7.  Nathan  Willington  was  killed,  in  Price  Bros,  mine,  Coalton,  by  a  fall 
of  slate. 

Soniuht'v  12.  Samuel  Arthur  was  killed,  in  the  mines  of  Grove  Coal  Co.,  Massillon, 
while  cleaning  a  ditch,  by  a  fall  of  stone  from  the  roof. 

Total  number  of  fatal  accidents,  22. 
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J. 1ST  OF  SERlors  ACCIDENTS. 


iH7^,)—J)((rmhi'r  4.     Henry  Johnson,  leg  nniaHiied  in  tlic    Pluinmer  Hjll    mine, 
New  Straitsville. 

IhnrulHi'  10      Henry  <ir<)^s,  injure*!   bv   fall  of  stone  while  |>a.*4.sing  along  tlie 
entry  to  his  work,  in  the  Home  iiaiik,  Cohhoctou. 

December  19.     John  VV.  C'ui'sli,  Yorkville  mines,  had  a  leg  smaKlied  by  a  fall  of 
slate. 

Ihcrmfur  27.     Frank  MeCurty,  Clevelan<i  shaft,  Trumhnll  connty,  hadly  Inirt  in 
haek  hv  a  fall  of  slate.     MeCurtv  was  deaf  and  dnud>. 

1880— ././/i/mr//  15.     Stanton  Heek  ami  Wm.  Norton,  hurt  at  State    Line   uiineB, 
Kast  l*ale.«^tine,  hv  a  fall  of  slate. 

Jaunary  28.     M.  Arnold,  Kxcelsior   mine,  Pomeroy,  fingers  shot  ofi"  l)>  a  i»rema- 
tnre  blast. 

I'Vhnuiry  12.    Jackol)  Six,   Flijodwood  mine,  leg  broken  by   being  run  over  by 
.   a  ear. 

March  2.    John  Johnson,  hurt  in   Burton's  mine,  North   Lawrence,  by  a  fall  of 
roof;  severely  injured  in  ba<-k,  and  leg  broken. 

March  3.     Peter  Killer,  I*eacoek    mine,  crushed  by  a  fall  of  slate;  injuries  not 
stated. 

March  10.     John  Henry,  Brookficid  mine,  Ohio  Coal  Com[)any,  injured  by  fall- 
ing ofl'  of  roof,  in  back. 

March  10.     David  Morris,  Peacock  mine,  badly  ciushed  by  fall  of  slate. 

March  1<>.    Thomj«s  Culberson  was  thrown  oil"  cars  in    rolling-mill   shaft,  Steu- 
benville. 

March  17.    ,lohn  Sti'ouse,  liurton's  nnne,  North  Uiwrence,  severely  injured  in 
back  and  limbs  bv  fall  of  stone. 

March  19.     Kol»ert   Bell,  Massil|.»n    mines,  ha<l   his  arm    broken   by  being  acci- 
dentally struck  with  a  sledge  in  the  hands  of  his  partner. 

March  — .    J.  Fannelly,  arm  broken  l)y  being  run  over  by  cars,  outside,  Itiiiuy^s 
mines. 

March      .     Wm.  Newman,  Foster  mine,  Salineville,  leg  broken  by  fall  of  coal. 

^farch  — .     Vintx)n  Brothers  had  his  foot  cut  oil*  in  liiiiny's  mine  by  fall  of  slate. 

.lpr<7  29.    Sam.  (irilliths.  Smith  mines,  Shawnee,  rut  in  head  by  a  fall  of  coal. 

Maif  4.    Cesimer  Loveng,  Fnion  Coal  Comj^any's  nnne,  Coslux'ton,  back  dislo- 
cated by  a  fall  of  roof. 

Majf  10.    John  Morrison,  Scrip  Hill  nnne,  Youngstown,  severely  injured  by  fall 
of  roof. 

Mai/  10.     Willis  Russell,  Diamond  mine,  hurt  in  head  by  fall  of  nK)f. 

Mat/  14.     K.  P.   Lewer,  seriou.'^ly,  if  not  fatally,  injure«l  in  Hauckenhouser  nune, 
liellaire,  by  fall  of  slate. 

May  --.     Amelia  Perne,  Mahoning  (-oal  Company  mine,  back  dislocjite*!  by  fall 
of  roof. 

May  — .    T.  C.  pA'ans,  hurt  in  same  mine  as  above,  in  shoulder  and  thigh. 
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May  — .    G.  Wynii,  Steuben ville  Coal  &  Mining  Company. 

May  — .    Peter  Youngllush,  leg  broken  by  fall  of  coal,  Sippo  mine,  Maasillon. 

May  18.  August  Blank,  Church  Hill  mines;  ribs  broken  and  shoulder  hurt  by  a 
fall  of  slate. 

May  21.  John  Edwards,  Smith  mines,  Shawnee;  fall  of  coal;  hurt  m  back  and 
hips. 

May  27.  Stephen  Geatches  and  his  two  sons  (names  not  stated)  were  badly  hurt 
by  fall  of  roof,  at  Mineral  Ridge. 

Jww.  — .  John  Heatherington,.Fk>lmont  mines,  Bellaire  ;  severely  hurt  in  the  head 
by  a  fall  of  roof. 

June  — .     Peter  Moylan,  badly  crushed  by  fall  of  coal ;  Massillon  city  mine. 

Jane  12.  Win.  McKecver,  Wellston;  fell  out  of  tub  while  being  raised  up  the 
shaft.     He  wius  one  of  the  sinkers;  dangerously  hurt  on  the  head. 

Jmie  12.  John  Musley  and  his  partner,  (name  not  stated),  Fosterville  mine,  badly 
injured  by  an  explosion  of  powder. 

Jiuie  \^.  Dennis  McGee,  Wellston;  rock  fell  out  of  side  of  shaft.  He  was  a 
sinker,  and  was  at  work  at  the  bottom  of  the  pit,  when  the  rock  fell  away. 

June  15.    Jacob  lliuey,  Massillon  ;  explosion  of  powder. 

July  2.  Tlionias  Griffith,  and  David  Thomas,  Brewster  Brothers  mine,  were 
badly  hurt,  at  the  same  time,  by  a  blast  of  powder;  Griffith  had  his  arm  broken,  and 
was  otherwise  badly  injured,  and  Thomas  lost  his  eyesight  for  two  weeks,  and  did 
not  recover  from  his  injurit*s  for  three  months. 

July  15.  Harry  Seybold,  a  driver  in  the  Cherry  Valley  mine,  was  kicked  by  a 
nmle  so  that  he  was  idle  four  weeks. 

July  17.  An  Italian  miner  (name  not  given)  severly  injured,  in  Church  Hill 
mines,  by  a  fall  of  roof;  his  jaw  was  broken. 

July  18.     John  O.  Williams,  Hrooklield  mine;  severely  injured  by  a  fall  of  coal. 

Anyttst  5.     v^aniuel  Hanna,  Nelsonville;   hurt  by  a  fall  of  coal ;  injury  not  stated^ 

Auyu>(t  7.  Win.  Wallace,  llayd«»n's  mines,  Haydenville,  had  his  back  badly  hurt 
by  a  fall  of  coal ;   will  be  a  t-ripple  for  life. 

Aiujmt  7.  Kus.  Johnson,  Ilaydeii  mine,  Hayrlenville;  ribs  broken, and  otherwise 
injured,  by  a  fall  of  coal. 

August  i\  iSaniuel  Hanna,  Bessemer  mines,  collar  bone  and  ribs  broken;  fall  of 
coal. 

Aiujuni  — .  Charles  Ballou,  driver  in  Pendleton's  mine,  was  caught  between  cars 
and  pillar;    injury  not  stated. 

August  — .     Wm.  Harris,  Pennel  slope,  had  his  arm  bri»ken  by  a  fall  of  coal. 

August  14.  Joshua  Allen,  Foster  mine,  Youngstown ;  severely  injured  by  being 
^caught  between  the  cage  and  the  (!r(>ss-tiinbei*s  at  the  to[>  of  the  shaft,  while  stepping 
oil*  the  cage. 

August  — .    Charles  Negley,a  trapper  boy,  Troy  mines ;  both  legs  run  over  by  cars. 

AuguM  18.  Frank  (irithn,  iSun<lay  Creek  mines.  Perry  county;  severely  i»^jured 
by  explosion  of  powder. 

Sptnnbrr  8.  Basil  Spurrier,  old  ])ank,  Straitsville,  hurt  in  the  head  and  Bhoulders 
bv  a  fall  of  ('<.)al. 

IS'ptrmbrr  9.  Peter  Keedy  and  Joseph  August  were  hurt  in  the  New  York  mine, 
Shawnee,  bv  a  fall  of  coai. 
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September  19.  David  Jones,  Burnet  bank,  Hubbard,  injured  by  fall  of  coal,  in 
bowels  and  thigh. 

September  22.  Rudolph  RaniHrk,  Willow  bank,  Massillon,  crushed  hi  breast  by 
fall  of  coal. 

September  ZA.  Edwin  Hebrew,  Ilalliday  mine,  Trumbull  county,  hurt  by  fall  of 
stone. 

October  5.     Frank  Hodgmen,  run  over  by  cars. 

October  6.    Joseph  Treat,  shot  by  a  blast  from  au  adji^ining  r«K>iii. 

October  9.  John  Robb,  Todd  &  Stambaugh's  mine,  Akron,  back  broken  by  a  fall 
of  slate. 

October  12.  Filias  Ijaughlin,  Sippo  mine,  Massillon,  severely  injured  by  i>rema- 
ture  blast. 

November  3.  Wm.  Cruise,  Thomas  Iron  ('ompanyV  mine,  (liore,  leg  broken  ;  Bur- 
tin's  mine,  North  Lawrence,  shoulder  fractured  by  being  run  over  by  cars. 

Norember  6.  John  Parker,  Massillon,  head  cut  and  otherwise  seriously  hurt  by 
premature  blast. 

November  6.     He^iry  Obrect,  Mjissillon  Cityjuine,  leg  broken  by  fall  of  coal. 

November  8.  John  Coats,  lV?S8mer  mine,  ha<l  his  skull  injured,  nose  an<l  cheek 
bone  broken  by  fall  of  (;oal. 

The  number  of  serious  ucoidents  are   prol)jil>ly   n<>t  all  intduded  in 
the  above  list. 


it 


/ 
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List  of  Mines,  etc\— Continued. 


Name  of  Mine. 


Jackson  C<ninty.  . 

Star Shaft. 

Huron  

(ilobe Slope. 

Oak  Hill  F.  B.  Co.'h Drift. 

^rropic  Shaft. 

Price  Bros i  Drift. 

Calhighan  &  (Jililan<l*8  ...       " 

Miller's '       " 

Kyle iSlope. 

Newport  ;  Drift. 

McKittericVs I      " 

Milton ,  Shaft. 

Well^ton " 

Wellston,  No.  2 " 

Morgan's Drift. 

Mohler's '      *' 

Darling |      " 

Cannel  Bank i      *' 

Wilson's i      " 

Patterson's,  No.  I " 

Patterson's,  No.  2 " 

Jefferson  Ckninty. 

R.  R.  Shaft ;  Shaft. 

l^agmnge  Shaft ,      *' 

Walnut  Hill  Drift. 

Gravellv  Shaft Shaft. 

Stony  llollow 

High  Shaft " 

Rolling  Mill  Shaft " 

FiVorirk's ** 

lk>relancrs  

Diamond Drift. 

H.  Stnp  Vein 

(iraff 

Fire  Clay 

Bustard's Shaft. 

Mingo " 

LiUDrence  Lhunt!/. 

Wiwhington Drift. 

Sheridan  Coal  Works ,       *' 

Newcastle " 

Belfont 

Lawrence  *' 

01<1  Mill  Mine " 

i 

yfrdlna  Cnnntij.  i 

I 
Diamond |  Slope. 

Wadsworth " 


Kind. 


Name  of  Operator. 


P.  0.  Address. 


Star  Furnace  Co 

1 1  u  ron  Furn  ace  Co. 

Cirlol)e  Iron  Co , 

David  T.  Davis 

J.  C.  Jones 

Price  Bros 


Jackson. 


(I 


«( 


Oak  Hill. 
Jackson. 


Callaghan  &  Gilliland 

Miller  &  Co 

Kyle,  Shotts  &  Co 

James  Newj>ort 

J.  J.  McKitterick  &  Co 

Milton  Furna(!e  and  Coal  Co.... 
Wellston  Coal  an<l  Inm  Co 


u 


Wellston. 


ti 


t< 


lonest^  Morgan Coalton. 

S<ott,  Mohler&  C^) ** 

Pimlott&  Hall ; 

(■ooper  &  Scott 

J.  H.  Wils(m  &  Son 

Patterson  Bros i 


ti 


(I 


t( 


t( 


ii 


Rush  Run  Coal  Co , 

Liigrange  Coal  W^orUs  Co j 

Tallman  &  Harwood j 

Cleveland  Furnace  Co.. 

Steubenville  Coal  Mining  Oo... 


Rush  Run. 
Phillipsburg. 
Yorkville. 
Steubenville. 


it 


(( 


Spaulding,  Woodward  &  (-o ! 

Ohio  and  IVnn.  Coal  ('o 

Swift  Iron  nnd  Steel  Works  Co' 

S.  N  &  W.G.  McCullough 

W.  II.  Wallace  &Sons... 

W.  W.  Nesslv ! 

Calumet  Terra  Cotta  Co , 

Steuhenville  Coal  &  Coke  Co... 
Junition  Iron  Co • 


Linton. 

Hammondsville. 

Linton. 

EUiottsville. 

Steubenville. 

Mingo. 


J.  A.  Turley I  Lampsonville. 

Sheridan  Mining  Co j  Sherid'nco'l  w'ks. 

Means,  Kyle  tfe  Co Hanging  Rock. 

Norton  Bros,  ct  Co '  Ironton. 

Lawren<'.e  Iron  Works  Co I        " 

N.  Y.  &  Ohio  Iron  &  Steel  Co I 


Humphrey  &  Coleman !  Wadsworth. 

Wadsworth  Coal  Co 


(( 
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List  op  Mines,  etc. — Continued. 


Name  of  Mine. 


Meigs  CourUy. 


Pomeroy's 

Charter  Oak .. 

Slope  

Shaft.. 

Riverside 

Williams 

Buckeye «.. 

Coal  Ridge 

Crescent  City. 

Big  Bend 

Diamond 

Dabney  

Peacock 

Minersville.... 


Mahoning  County, 


John  Henry 

Austin 

Cambria 

Weathersfield  Shaft. 

Foster 

Osbum 

Darrow's 

Powers: 

Enterprise  Shaft 

Kyle's 

New  Slope 

Walter's  Bank 

Buckeye 

Pennel * 

Harroff. 


Muskingum  County. 


Del  Carbo». 


Muskineum  Valley. 

Uorton^ 

Wheeler's 

Ballou 

Blandy's 

Stelover's 

Greiner*s 

Harper's 

Peacock 

Owens' 


Noble  County, 

Macksbnrg 

Perry  County. 


Plummer  Hill 

Old  Mine 

Troy  Mine 

8 


Kind. 


Drift. 

Slope. 
Shaft. 

Drift. 

u 
(( 
(( 
(( 
(( 
<t 
(I 
it 


Shaft. 

(( 

<( 

(( 

u 
u 

Drift. 

Slope. 

Shaft. 

Slope. 

Shaft. 

ti 

Slope. 


Drift. 

(( 

u 
ti 
u 
«« 
(( 
«« 


It 


It 


Drift. 


Drift. 


ti 


Name  of  Operator. 


S.  W.  Pomeroy^. 


P.  0.  Address. 


Pomeroy. 
Syracuse. 


Union  Mines  Co 

Syracuse  Coal  and  Salt  Go 

Ohio  Coal  Co Antiquity. 

J.  E.  Williams \  Minersville. 

Buckeye  Salt  Co Pomeroy. 

Coal  Ridge  Salt  Co 

Crescent  City  Iron  Works 

Big  Bend  Salt  Co 

Pomeroy  Coal  Co 


It 


It 
it 
ti 


Tod,  Wells  &Co 

W.  T.  Williams  &  Co. 


it 


i( 


(( 
(( 

(( 
tt 


Ohltow^n. 
Mineral  Ridge, 


« 


(i 


Youngstown. 
Lowellville. 


Foster  Coal  Co 

Andrews  Bros 

J.  P.  Darrow 

A.  W.  Powers Yonnj^town. 

Allen  Coal  Co 

KyleCual  (b 

Osburn  Coal  Co 

Walters  &  Co WaHliingtonville. 

Robert  Hunter Yonn^rstown. 

New  Lisbon  Coal  Co 

Harroff  Coal  Co 


a 


n 


Mineral  Ridge. 


i( 


It 


Consolidated  Coal  &  Mining  Co  Roseville. 

(ieorge  Veredrone ** 

Henry  Horton Zan<»sville. 

Vr.  Wheeler 

Orrin  Ballou 

H.  Blandy 

W.  A.  Stelover... 

H.  Greiner 

E.  Harper .*. 

D.  Mathews  &  Co (iilbert  Station. 

Jas.  Owens ;  Pntiiain. 


Ohio  Coal  Co Macksburg. 


(( 


<i 


I* 


(( 


(( 


It 


Straitsville  Coal  Co 

J.  S.  Doe  &Co 

Thomas  Coal  and  Iron  Co. 


New  Stxaitsville. 

it 


(t 


I.M. 


Y-V- 


V-_ 


72 


i- 


